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DISCLAIMER 



The activity which is the subject of this report was supported in whole or in 
part by the U.S. Departnnent of Education. However, the opinions expressed 
herein do hot necessarily reflect the position or policy of tine U.S. Department 
of Education, and no official endorsement by the U.S. Department of Education 
should be inferred. 

. ^ (20 U.S.C. I22lc<b) (I) ) ^ • ' 



The information and materials contained in this publication have been compiled 
fronrr sources believed to be reliable and to represent the best current 
opinion on the subject. No warranty, guarantee or representation is made ' 
by tFpe* Connecticut Industrial Arts Association, the Connecticut State Depart- 
ment of Education, or contributors to this endeavor as to the absolute cor- 
rectness or sufficiency of any representation contained in this publication. 
The Industrial Arts Association of Connecticut and contributors'assume no 
responsibility in connection, therewith; nor can it assumed that all acceptable 
safety measures arc contained in this publication, or that other additional 
measures may not be required under particular or exceptional conditions or 
circumstances. " 



Permission to reproduce this guide in part or Tn total is granted to any school 
or state agency personnel for the purpose of promoting Industrial Arts safety. 



Introduction 
■» ■ . 
■ Effective safety education leads to attitudes and consciousness t:hat result 
tn safe work practices and prevent accidcints within the industrial arts labora- 
tory. In addition, effective safety education is one step in the right direction 
toward protecting -the industrial ar,ti? instructor, supervisor, and school ad- 
ministrator against liability in^he classroom and laboratory:. • . 

- .The task of overcoming the "it can't hap^n to me" attitude is a big one 
and requires that safety awareness b.e an integral part of the everyday instruc- 
tional program.. This -guide , is intended to ^-rve in helping teachers develop 
and institute effective safety education as a, part of all industrial arts instruc- „ 
tion in the schools of Connecticut. ' 

if 

An effective safety program centers around several key considerations. 
These consideratioia:^ are: " . 

\. F'f^ovisions for safety instruction in all activities 
conducted in the industrial arts lab''6r classroom. 

2. Supervision of students at all times in the industrial 
arts laboratory. 

3. Do9unnentation of safety instruction and student 
attendance at the time of instruction. 

4. Assurance that all aspects of ^he industrial 'arts 

* , facility and its contents are safe for student activities. 

» 

This guide is intended to alert industrial arts teachers, teacher educators, 
school administrators, and industrial arts supervisors to the importance of a 
strong safety program. It is also intended to provide the instructional resources 
for instituting safety instruction in the public schools., for the inservice training 
of industrial arts teachers, and for the education of undergraduates in the 
teacher education programs,of Connecticut. 
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How To Use This. Guide 
This guide has been placed in a^ loose leaf binder to make it flexible and 
useable for the -industrial arts teacher . Recognizing the continuous develop- 
ments in safety education and changing laws, the loose leaf binder permits 
additions and revisions without reprinting the entire document., All material 
contained in this guide may be reproduced by the teacher for use an^ safety , • , 
instruction in the public schools. The teacher ^amay also wish 'to add personal 

materials, lesson plans^ safety instruction sheets and additional information • 

^ "... ^ 

to this binder to expand it into a c6rnplete safety program and lesson guide for 

the classroom . . ^ 

, • ■ ■ 

. The materials contained in this.guidQ feils into several categories, whjch 
includes: ^ ' ' . 

1. Saf^ty Responsibilities • > 

2. Safety Program Administration ^ ^ - 

*• * ■ ^ ' 

3: personal Safety Rules 

4. Safety Practices in Industrial Arts " 

.5. y First Aid 

6. Electrical Considerations ^ , 

7. OSHA Machine Guarding Requirements c 

8. Specific Safety Considerations For Laboratory Areas 

9. Safety Concerning the Handicapped 
10. Resources For Safety Instruction 

-V- 
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Special attention and explanation is needed for category eight, "Specific 
Safety Considerations For Laboratory Areas." Cognizant bf the fact that the ^ 
Power teacher will innnnediately search out his particular section and disregard 
the other areas; likewise the Wood, Plastics, Metals, etc., members of the ' 
safety com.nittee felt it Wa^ necessary to be somewhat redundant in identifying 
general safety considerations for each of the shop areas. We sacrificed 
brevity for completeness. 

Tbe guide is not intended to be complete or all inclusive. It is intended 
to draw your attention to the necessity for safety instruction in every aspect 
of industrial arts" and to provide you with the resources for upgrading and 
iniproving safety instruption in your„ classroom. 



Policy statement On Safety 

A. suggested safety education policy statement is provided below: 

IT IS THE POLICY OF THE SCHOOL 

BOARD THAT AN EFFECTIVE INDUSTRIAL ARTS SAFETY EDUCATION 
PROGRAM BE CONDUCTED THROUGHOUT THE SCHOOL SYSTEM, WITH 
ITS PRIME OBJECTIVE BEING ACCIDENT PREVENTION IN THE 
SCHOOL, AT WORK AND AT HOME. IN FURTHER SUPPORT OF THIS 
POLICY THE SCHOOL BOARD ADOPTS THE PROVISIONS OF THE ■ 
CONNECTICUT INDUSTRIAL ARTS SAFETY GUIDE FOR INSTRUCTION 
AT ALL LEVELS. 

The implementation of this policy will h^lp mak6 yojng people and adults 
more aware pf the dangers that exist about them in today's industrial techno- 
logical world and of the need for attitudes and habits that will ensure safe 

living and conservation of human resources. , ■ ' 

• "• ■ -■ ' . -p 

The superintendent shall be responsible for implenrientation of this policy 
and shall make necessary appcintnnents and delegate authority to see that 
effective safety trainitig and procedures are carried out' at all levels within 
the school district. The superintendent shall jsee that the safety laws, codes, 
administrative regulations and suggested practices of the,StW of Connecticut ' 

i 

be followed and funded as. they relate to the educational system. The staff 
should make extensive use of the appropriate safety guiqies, manuals and statutes 
that Jnave been instituted and distributed by the Connecticut State Dept. of 
Education. ' '. . •» 



Connecticut Specific Guidelines For Industrial Arts 

Grade Level . ^ 

7 - 12 and Adult 

Selection of Students 

Open to all students who can profit from^ instruction, and safely in 

a Lab/Shop situation 

Length of Progranr> 

c , Level On^ (Exploratory) grades seven (7) and eight (8) - Lab/Shop classes 
meet a nnininnum of 60 hours per year. Lab/Shop periods must be of at 
least 40 continuous minutes and should not exceed 60 minutes. 

Level Two (Occupational Orientation) grades nine (9) through twelve (12), 
- or grades ten (IQ) thr^gh twelve (12) - studen Level Two 

Industrial Arts courses must h^ve the opportunity to participate in a 
minimum of 225 minutes pf Lab/Shop activities f&r week, per semester . 
Daily Lab/Shop periods must be of ||^least 45 continuous minutes and v 
should not exceed 60 minutes. 

Level Three & Four (Specialization and Pre-Vocational) grades eleven 
'.(4 I) arid twelve (12). Students that elect Ijevel III & IV Industrial Arts 
courses must have a nnininriunn of 450 nninutes per week, per year of 
t-ab/Shop activities. Daily Lab/Shop periods nnust be of at least 90 
continuous rningtes. 
■■ . '-viii- - -^3 0 ■ ' ■ 

i^ ' ■ ■ , ■ •: ' • . .. 
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Tfie definition of a yaar is a mininnunn of 180-day school days. A sem- 
ester is 90 continuous school days. 



Pre- Requ i s i te s 

Successful completion of Level Two course prior to participating in 
Level Three. Successful completion of Level Three course prior to 
Level Four. 

Enrollments 



Based on Lab/Shop size ^and facilities, 16 students per class maximum 
in Lab/Shop areas and 20 students per class in drafting. The recom- 
mended and minimum square footages are as follows: 



Recommended 



Minimum 



Jr. & Sr. High School 


s.,f ./pupil 
station 


Net total 
s.f. area 


s.f./pupil 
station 


Net total 
s.f, area 


Drafting (incltiding 

storage) 


48 sf 


1200 sf 


40 sf 


1000 sf 


J. A. Jr. H.S. (includ- 
luevel ing storage) 
One 


100 sf 


• 2500 sf 


82 sf 


. „2050 sf 


I. A. Sr. H.S. (includ- 
Levels Two, ing stor- 
Thr*ee & Four age) 


** 

.144 sf 


3600 sf 


120 sf 


, 3000 sf 



A classroom should be made available for related study, adjacent to the 
Shop/Lab areas. " All facilities must conrply with OSHA regulations. 



Teachers Schedule 



Thaustrial Arts contact hours foi^ a flill-time instructor should comprise 
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- 70% to 80% of tkyeir school week, and 20% to 30% of their time in indus- 
trial arts related non-^teaching duties, such as maintenance and prepar- 
ation of I. A. materials. 

c 

Equipment 

All equipment must be in safe operating condition and conform to all 
federal, state, and local standards. Equipment must be: 

e 

A. Applicable to the level being taught, i.e., size, capacity, quantity, 
and necessity. 

B. Enhance the program level and be similar to that found in industry. 

C. Take into consideration: occupational education, consumer com- 
petency, leisure time activity, and environmental awareness. 

Evaluation 

Continuous evaluation by students, teachers, school, vocational, advisory 
^pommittee, and state. Evaluation results/ must become an integral part 
of program development and improvement. 

School Credit 

Equal to other academic credit granted for similar periods of time and 
activities. 

Youth Organizations *" 

It is recommended that the American Industrial Arts Student Association 
(AIASA) be an integral part of the curriculum. 



Teacher Certification 

. Instructors shall me^the minimunn standards for Industrial Arts teachers 

provisional certification as outlined in the "Rules and f=^<fegulations Con- 

% 

cerning State Teacher Certification" s^tioin JO- 146-2 1 and se ction 

10-146-22. 



Standard certification requires three. (3) years of teaching under a pre 
visional certificate, the last two (2) years consecutive and a master* s 
degree or thirty (30) sennester' hours, consisting of a planned program 
at an approved institution of higher learning and an individual program, 
mutually determined and approved by teacher and supervising agent. 

Teachers of Industrial Arts to be funded throilgh the Vocational Education 

Acts must comply with section 10-146-22 above, have one (1) year of 

■ ■ ■ . i ^ 

appropriate occupational experience and complete Principles of Voca- 



tional Education, a three (3) semester hour Vocat 



tion course. 



7- — 



onal-Technical Educa- 



Sex Stereotyping ^ 

Existing activities and future plans must show evidence of actions directed 

■ N 

toward the elimination of sex stereotyping, including continual effort to ' 
attract fennales to elective industrial arts courses traditiondly chosen 
by nnales. Industrial arts courses which are required for any students 
■ at a particular level must be required of all students, male and female. 
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I. a Safety Responsibilities ■ . 

A.. Administrators 

I. Keep abreast of state and federal safety legislation and regulations 

2~. - -Beeonr^e -therGugKly-^nrvtUa^MAAith-^^ 

* nnent's safety progr ana v.. 

3. Beconne* thoroughly fanailiar with the State's recommended student 
per square foot asisignment for each of the labs 

rstablish ceiling numbers of students for each lab taking the State's 
recommendation in\:o consideration 
\ • ■ ■■ * 

5. Do not assign more students to a given lab once the safe ceiling 
numbers have been established 

6. Provide adequate financial support for new and/or replacement 
safety equipment ^ . 

7. CoQperate fully with those in the organization who are actively 
concerned with employee and stydent safety v _ 

8. Cooperate in investigation and analysis of every accident 

9. Set aside time during school -wide staff meetings to discuss the 
industrial safety, program 

10. Investigate town resources for safety protection (E.M.S., C.P.R. , 
Supervisors - Department Chairperson 



I: The overall responsibility tp develop, implennent and adnriinister 
the program of accident prevention in the department 

2. Keep abreast of, and adhere to state and federal legislation and 
regulations ijS ■ 

3. Make sure all^of the instructors are trained in their safety respon- 
5"' " sibilities and that they carry them out effectively 

4. Safety discussions aind demonstrations should be regularly planned 
fbr department meetings i^i^^ 



5. Together with .the teacher, immediately investigate all accidents 
and near accidents ^ . 

6. Establish a procedure for reporting accidents, and analyze accidents 
for cause and effect 

7. Conduct regular safety inspections of all the labs under their control 

8. Reward instructors who closely adhere to the safety program 

9. Recommend and secure all neceissary safety eqjipment, etc. 

10. ^ Has the responsibility for instructing new teachers in the operation 

of the town safety program 

11. T!-»e department head should see that the instructors apply approved .> 
.preventive and corrective disciplinary measures v 

■ ■ ■ ■ 

12. Help determine class size with Principal ^i^- 

13. Determine town resources for safety programs (E.M.S., C.P.R., 
■ etc.) . ^ . ■ . V ■ 



Instructors 

I. Develop a positive attitude toward personal and student safety 



2. Wear safet^glass^ and require all visitors'^and students to wear 
safety glas^^s at all times while in the lab • ■•'i^^::' 

3. Keep abreast of, and adhere to state and-^federal legislation and 
regulations ■■■•.''u'-- 

4. Completely implement the accident prevention safety program 

5. Trains the students to carry out. effectively the program of accident 
prevention - -^^v**: 

6. Report unsafe working conditions to the Department Chairperson 

7. Be present at all times and maintain a direct line of sight to aH 
students and their acitivities 

8. Conduct personal inspections of the operations under their super- ,^ 
vision, with special emphasis on good housekeeping it?;- 



9. Gall the student's attention to hazards in the laboratory and instruct 
students in the propen care and use of nnaterials and equipnaent 

• ■ ■ <- 

10. Maintain the tools, equipnnent and nnachinery in proper running 
order 

1 1. Know what to do in case of accidents, fire, etc. ^ * 

12. Report all accidents, no naatter how small, to the Department 
Chairperson 

13. Aid the Department Chairperson in accident investigations 
14.. > Keep strict discipline and control during class 

15. Be safety conscious and set a good example 

16. Help determine class size 

^ . ' 

D. Students ' 

1. Wear safety glasses and protective equipment at all 

2. Wear proper clothing 

3. Roll up sleeves and remove jewelry while working in the lab 

4. Report aill accidents to the instructor immediately 

5. Restrain long flowing hair - (Hair that reaches eyebrows and below 
ear lobes) 

6. Stop all machines before hneasurements or adiustnients are made 

7. Place machine guards in their proper position before machines 
^ are put into operation ^ ■ 

8. ©perate. machines only after being authorized to do so, or under 
V the supervision of the instructor 

9. Check w»th the instructor on all set-ups for new operations before 
starting the machine 

10. Never leave a nrjachine running unattended 




11. Keep ycxjr fingers away from moving parts or machinery 

12. Do not use hands to stop a machine or moving parts 

13. Never lift heavy objects v/ithout help 

14. . Do not distract machine operators 

15. No horseplay in the lab 

16. Do not throw objects of any size in the lab 

17. Keep floor areas clear 

18. Report tool damage to the instructor 

19. Know the location and use of protective fire equipment 

20. Know the location of emergency power switches 



■ .'U.\t. 



EKLC 



20 , 



II* Safety Program Administration 



Administration of a safety program has one key element, the develop- 
ment of a system to locate, evaluate and control those potential safety hazards 
which occur in the Industrial Education Lab. 



The team approach of Safety Committee is the only effective tool for 
involving all members of the instructional program in accident prevention 
and safety instruction. 

Direction and policy must be set by the Industrial Education Adminis- 
trator. Principals and Vice Principals provide needed support and program 
assistance. The instructor, however,, plays the \\ey role becuase of his/her 
daily contact with the student. A safety program only goes.as far as the 
enthusiasm and interest of the cla^roonrv instructor Students themselves 
must also play an active role in the program because of their position as the 
focal point for accident protection. Final positions on the committee should 
be occupied by those persons 'responsible for purchasing apd maintaining 
equipment, • r 



It is hoped that the attached outline will help you to develop your Safety 
Program Administration with emphasis on accident prevention rather than 
investigation. , .\ 



The comn^ittee is made up of school administrators, staff and students. 
Major roles are to assist in development of objectives, policy,, perform 
monitoring functions, educational investigative and evaluative tasks. Advising 
in safety areas will be related to shop operations. Recommendations must 
specify what is to be done, when and- by whom. : • 



A. Objectives — that must be considered should* include but not be limited 
to the following: ^ . 



I. Gaining -and maintaining support for the Safety Program. 

^Development of activities to motivate, educate and train ^all those 
_ Evolved in the Safety Program. 



3. DevelopDrograms to assist in the training of people" to recognize, 
correct ahd report hazards in the lab. " 
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4, Make recommendations for guards, machine controls and other 
safety devices. 

5, [Develop safety inspection programs, . \ J 

o 

6, Assist staff in development of instructional techniques to insure ' 
student recognition of safety hazards, 

7, Assist ir; safety compliance programs. > 

B. Policy " ■ ■ ' ' 

Finalization.of objectives will allow Administration to develop policy, A 
Policy statements must include the following: " 

I.. Statement of purpose for the Safety Program. 

2. Requirements for those involved in the program, 

3. Statement on innportance of safety to staff and students. 

4. Emphasis on efficient operation with a minimum of losses and 
accidents. 

5. , Emphasis on hazard control related to safe shop operations-. 

. 6. Require active leadership, participation and support from the entire 
school organization. ^> 

i ! 

9 • ■ ; I 

7. Statement of school authorities to bring all equipment and processes- 

into safety compliance. 

« , - ' • . • ' 

8. Committment to adequate funding. 

C. Cornmittees Role in Program- Implementation 

Following are the specific roles a Safety Committee may participate in: 

1. Periodic shop and facility inspection. Emphasis is oh Hazard. 

Detection, Environmental Problem^, Unsafe Procedures and' - 

Practices. ' , 

<j ■ ■ ' 

2. Evaluation of accident and injury data. 
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• 3. Accident iiiyestigation. 

<p4. Safety training. , 

'5. ♦ Hazard analysis. 
• ■ 

6. ^ Review and upgrading of safety instruction technicpes. 

7. Reconanaendations for safety equipnnent. 

8. ' Developnaertt of Prograrh Regulations, 

9- 

, 9. Pronriotion of Safety Training. 

♦ >? 

b. Connnnittee Effectiveness, " - ' 

To insure effectiveness the.following guidelines nnust be maintained* 
■■ * . ' . ' • 

-I. Regular nneeting nnust be scheduled and held. Formal rules, of order 
"followed. / ^ » 

. 2. Committee 'members must be^ sincerely interested in Safety Program 

Development. s . 

,. » • . ' 

^ . 3, Reconrimendations by the group must be considered and Accepted \f 
valid. . • . 

' . : • . • ■ ■ o ■ ■ . ■ 

4. The committees work must be publicly recognized. , - 



5. Members must be provided with agendas and nrieeting* sumrriarie^^ 



E. / Lab Inspection V * 

' . ■ \. • • 

^ A lab or shop inspection is a. Purvey conducted in the work area to locate"', 

'and report existing and potential hazards whicK'may cause adcidents. 

' . '. • .\ , . * . • • 

Emphasis nnust be on fact-finding Qot on criticism. The. Inspections... 
must locate and reduce potential fjazards. Fault finding will not improve 
safety, it will only produce negative attitudes toward safety programhiihg". • 



Inspections. should be'made by all those involved in the laB. Frequency 
of inspection will depend on the persons role. Teacher and student ma^^ con- 
duct daily inspections. Administrators may be involved in periodic inspections: 
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Continuous inspection involves hazardous conditions or unsafe acts 
which can be corrected innnnediatelyi or have corrective action initiated. 
Teachers daily inspections would nneet this criteria. Periodic inspections . 
are deliberate and thorough in nature.^ Ennphasis is on all lab areas. 

I. Lab Inspection Forna 

Sonae device nnu3t be developed to record inspection finding^ and 
to assist those who nnust deal with the inaple mentation of -the 
report. A thorough safety inspection fornn should record 
findings in the following areas: 



a. 


Materials and Substances 


b. 


Macriinery, Equipnaent, Tools, etc. 


p. 


Personal Protective and Safety Equipnnent 


d. 


Working Surfaces 


o 

e. 


Walking Surfaces 


f. 


Environnnental Factors 


g. 


Housekeeping 


h. 


Medical Services 


i. 


Electrical Equipment 


j- 


Chemicals 


k. 


Fire Protection 


I. 


Maintenance - 



^ F=". Follow-Up on Lab Inspections " 

The most important facet of a lab inspection program is; "What is 
done with the data collected" . Problems and recommendations must be 
brought to the attention of proper parties for corrective action. Recommen- 
dations would usually include the following: 

- I. Change a procedure. Set up a safer method for cotrnpleting 
the instructional task.' 

2. ^Reduce exposure. Change the location of the operation or 
equipment so that students or teachers will not have general 
^ exposure to a hazard. ° - . 
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3. Redesign a tool, machine br fixture valued in hazardous 

9 activities, * ^ ^ 

' ■ ■ • . ». , . 

, 4. Increase training to personnel involved in hazardous activities. 

5, . Provide personal protective equipnnent. 

> 

• 

- . In deciding what nnust be dprie about a particula^r problem. cost- 

effectiveness plays an important role. However, reduction of accidents, 
improvement of conditions and improved nhorale play an important part 
effective safe instruction. . , ^ 
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. Personal Safety Practiceis 

These safety guide' lines have been prepared for theJoenefit of you and 
your students. But naturally they can only be'beneficial if they are read, 
understood, put into practice, and become a matter of habit. ' ' ' 

■ *' " , ■ • ■ • 1 . • ■ 

In trying to enumerate -a list of personal safety practices that could be 
applied to all areas of Industrial Arts Education, we realize they will be re- 
peated throughout this guide under;6ther specific sections perhaps using- 
different terminology, but aimed at achieving the same desired outcome- the 
prevention of accidents. " . . - , 



A. Personal Practices , 

\. The proper use of tools, naaclpines, and materials is necessary for 
shop safety. ' 

« . ' ' * ,■ .* .• 

2. Students musft develop good safety habits. ' These are for your pro- 
tectio'h and the protection of others. 

.3. Each student is responsible. for assisting in shop cleanup. 

4V \A/hen in doubt, ask your teacher, bo not depend upon the advice of 
another student . . . . 

. ■ ■ • :'. :■■ ■^ V;-- . "* / . 

5. Caution other students if you see a Violation of a- safety^practice. 

6. \A4^en using nnachines or hand tools, give the job at hand^all^ your 
^ ' attention. ^ *. / i 

7 . Every inju ry , na matter how slight, must 'be reported immediately 
to your teacher. . . : .^^r^ . -: 

8. Loose clothii^g, jewelry and glo^ves.are not. to be worn while you are 
working with power tools./ 



9. The motion .involved in striking or :cutting must be done away from 
oneself and other students. ^ * " - ; 

^ • ■■ . ^ \ ■ ■ . . :y- '. -W' ■ •: .• 

10. Safety Glasses nnust be wohn at all times. ■ 

11. Sharpy pointed tools 01:7 nnaterials are not to be ca^rried; in clothing. 
Cover sharp edges. Hold sharp points down. .v^d^.. 



12., Diskirbing another student while he is vyorkihg, is a dangerous 
4.. ^practice, s ; 

V- • ■ "/v 

13. A student who sees a dangerous situation nnust report it at once to 
the teacher. \ 

14. Report to the^eacher all breakage or dannage to tools, machinery 
"or equipment. 



15. Lifting heavy objects may result in injury. Lift properly, or get o 
help if necessary. 

16. Completely dry hands before touching electrical switches, plugs or 
receptacles. 

17. "Horseplay", running, and the throwing of objects are dangerous 
practices in^any shop and are forbidden at all times. 

18. Nails, tacks and other nondigestible materials are never to be 
placed in one' s"^ mouth. . „ 



Shop Practices ■ ' v JL.^ 

1. Students are to operate only those machines for which they have 
received instruction and permission to operate. . - " 

2. Guards and other safety devices are for the protection of the oper- ^ / 
ator and nrtust alvyays be in place. v; v i;^v: '"^^ 

3. The main power switch in the shop nnust be turned "on" 6r '^'c5fP' by 
. the teacher. * ■' '■'"'^.i.-:-' : -i^h^^'- - 

- ■■'^i^:-*' 't'ii^^^ - ■ '<''f&^-^'- ' ■ 

..." , ■*■ ■ • . \ •/►v^':,:''. ■/ , ■ 

4. All special setups must be checked by the teacher before power is 
turned oh. ' ".'V^'"- - ■ ■ ^^ihcK: 

5. Do not lean on machines. Stand clear. * • -i^l^l^^^ 

6. Observe safety lanes. Only the operator and teacher are permitted 
within the working area around a machine. " 'r::^:'^ ? 

7. Repairs are to be made on shop equipment only when permission has 



been given. Do not tamper with shop equipment. 



8, If equipment is not working properly, shut It off "and tell the teacher 
' ■ \ ■ at once.. ^■. ■in^.. ■ ■■'■■M^:-' '° 'Mt-' - ^.-ii^;:"" " ■ - ■ 
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9, Gasoline, kerosene, paints, lacquer thinners, chennicals, and 
other finishing or cleaning nnaterials are to be used in a well- 
ventilated roonn. They are never used near an open flame. 

10. Oil or grease on floors is slippery and dangerous. Clean it up at 
once. 

11. Cloths and rags filled with'flannnnable materials are to be placed in 
a covered metal container (red), , 

12. Keep floors, aisles, and passageways clear of stock, tools, and 
materials. ' - ^ ' 



C. Fire Prevention . 

. Fires rarely dccur naturally. As a rule, personal carelessne.ss cause 
fires. Unfortunately, innocent people suffer injury or death along with the ^ ^ 
careless individual. By practtcing these. fire prevention rules, you can help ^' 
prevent injury to yourself and others. 

1. Learn the locations of firp extinguishers. , 

2. Become familiar with the operation of all types of *e>ctinguisHeris 
located in the shop, - . * 

3. . Nothing shall be hung on fire extinguishers,, and the area around 

them must be kept clear so that they may be reached without delay 
if fire breaks out, - '^'"'T^' - 

4. Oily or. paint-filled rags must be. placed in a covered rrtetal container 
(red). Oily and greasy shop clothing. rhust be stored in Igckers. 
Never roll it up. _ - . ^. 

5. Gasoline, kerosene, paints, thinners^ and other finishing materials 
shall never be stored or u^d near an open flame, 

I 6. Lighting of matches 017 cigarette lighters has no place*^ in the shop. - 

!..'■■ . ' 

I 

7. When pouring flammable liquids, be careftjl not to spill them, 

8. There are -4 classes pf fire. The methods' of extinguishing these 
fires are as follows: ' » • ■ , ' 

a. Fires invqlving combustible nnaterial, wood, paper, or cloth 

Y^- • ■> • " ' ■■ • ' '.• • ^:' 28 ,. ' >- ' 'M:. ' . ... .■• ' •• ■ 



To extinguish cool and quench with pump-type or soda and acid 
extinguishers. COg (carbon dioxide) extingushers may be used. 

b. Fires Involving flammable liquids such as gasoline, kerosene, 
greases, thinners, and paints 

- Smother the burning fuel. Foam and COg type extinguishers 
may be used. 

c. . Fires involving electrical equipment 

Use a nonconducting-type extinguisher such as CO^ or dry pow- 
der. ^ 

d. Fires involving combustible metal 
In case of fire in the shop 

a. Sound the alarm , 

b. NA/hen personal safety is endangered, leave the building 

c. Follow your school policies 



Safety Practices In Industrial Arts 



A. Eye Safety 

Protective eye and face eqjipnnent shall be required where' there is 
c a reasonable probability of injury that can be prevented by such eqjipnnent. 
(Reference to state eye guidelines) . 

No unprotected person shall knowingly be subjected to a hazardous 

environnnental conqlition. Suitable eye protectors shall be provided, where 
nnachines or operations present the hazard of flying objects, glare, liquids, 
injurious radiation or a connbination of these hazards. (See Appendix of forms 
and regulations) 

o ; ■ - 

B. Safety Color Code For Marking Physical Hazards 

" ' * . I* ■ ,. 

I. Introduction 

X Color schennes for the identification and location of fire extinguishers, 
first aid kits, traffic aisleways, stunnbling and tripping hazards, radiation, 
etc;, have been developed in the past by a large nunnber of industrial plants, 
paint manufacturers, and other organizations.. 

Generally speaking, these standards arrived at in individual cases 
have given satisfaction to those using them. They suffer, how.eyer, from lack 
*of uniiFormity. It is intended that use of this code should supplement the proper 
guarding or elimihation of hazardous conditions. The marking of a [Dhystcal 
hazard by a standard color wiarning should never be accepted as. a substitute 
for the complete elimination of the hazard wherever this is posisible. 

c 

It is also recognized that too many color identifications constantly 
in the f^eld of vision of the students are both confusing and fatiguing. . Each 
location should therefore be careftjlly studied In order to keep the number . ^ 
of markings at a mihihnum, thereby providing even greater emphasis for the 
markings which are used. 



2\ Scope 



This safety color code cjefines the application of colors to specific 
purposes, in connection witfi accic^nt prevention and recommends the colors 



to be used for such purposes as the marking of physical hazards, the location 
of safety equipnnent, and the identification of fire and other protective equip- ^ 
nnent, >etc« 

3. Color Identification 

RED - Red shall be the basic color for the identification of: 
.1. Fire protection equipnnent 
. 2. Danger 
3. Stop • 

A partial list of suggestions for the application of the color red is 
as follows: ' ^ 

Fire exit signs 
Fire alarnn boxes * 
Fire blanket boxfes 
Fire extinguishers 

Sprinkler piping o 
Safety cans , 
. Danger signs 

Ennergency stop bars or buttons 

ORANGE - Orange shall be used as the basic color for designating 
dangerous parts of machines which may cut, crush, shock, or otherwise injure 
and to emphasize such hazards when enclosure doors are open or when gear, 
belt or other guards around moving equipment are open or removed, exposing 
unguarded hazards. 

The folrfbwing is a partial list of suggestions for the application of 
the orange: . . 

Inside of movable guards 
Safety Starting buttons 

Inside of guards for gears, pulleys chains, etc. 

Exposed parts (edges only) of pulleys, gears, rollers cutting devices, 
power jaws, etc. 



YELLOW - Yellow shall be the basic color for designating caution 
and for- marking* physical hazards such as striking against, stumbling, falling. 
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tripping, and caught in between. Solid yellow, yellow and black stripes,' 
yellow and black checkers should be used interchangeably, using the combina- 
tion which will create the best attention in the particular environment. 

The following is a partial list of suggestions for the application of the 
color yellow: 

Corner markings for storage piles. 

Exposed and unguarded edges of platforms and walls 

Handrails, guardrails, and top and bottom treads of stairways 

Lower pulley blbcks 

Pillars, ppsts and columns 

Caution signs , . \ 

. Warnings against starting or use of machinery under repair 

GREEN - Green shall be used as the basic color for designating SAFETY 
and the location of first aid equipment. 

The following is a partial list of suggestions for the application of the 
color green to show th^^itJcation of: 

Safety bulletin boards 

First aid kits ' . 

Stretchers , " 

" Safety showers . ' 



PURPLE - Purple shall be the basic color for designating radiation 
hazards. Yellow should be used in combination with purple for markers such 
as tags, labels, signs and floor markers. 

Bl-ACK, WHITE, OR COMBINATIONS OF BljACK AND WHITE - Black, 
white, or a cpmbination of these two shall be the basic colors for. the designa- 
tion of traffi'c and housekeeping markings. Solid white, solid black, single 
color striping, alternate stripes of bliack and white, or black and white checkers 
should be used in accordance with local conditions. 



C. Signs 

The wording on any sign should be easily read and concise. The sign 
should contain sufficient information to be easily understood. The wording 
should make a positive, rather than negative suggestion and should be accur- 
ate in fact. ' 
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D. Fire Safety and Prevention Guide for Industrial Art Shops, Stage Craft, 
Vocational Agriculture and Arts & Crafts * 
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The following is k recommended guide for use by instructors in Indu3- 
trial Art Shops, Stage Craft, Vocational Agriculture, Arts & Craftis and 
related instructional areas. y . 

The interpretation of' the rfeiference material used in this guide may vary 
with the local fire marshal! in^jurisdiction. .Questions regarding this guide " 
should be directed to the Stke Fire Marshall's Office, of the Public Safety 
Division of the State -Pollc^, or the State.Department of Education, Bureau 
of School Buildings. / 

Consultation with the related consultant, within the State Department of 
Education or State Occupational Safety and Health Department regarding safe 
procedures and equipment locations, and with the local fire fnarshall in juris- 
diction for loc^l requirements is recommended. 

• The responsibility for the school plant and its inhabitants is a local one; 
Section 10-220, Duties of Boards of Education states in part: " . . . shall have 
the care, maintenance and operation of buildings, lands, apparatus and other ' 
property used for school purposes. , Section 29-43 of the General Statutes 

states any person who violates any provision of the fire safety code 'shall ^' 

be -fined not more than $20a or impr:soned not more than 3 months or both". 
Therefore, all school personnel are obligated to establish and maintain fire 
safety and prevention within their area of responsibility. 

I. General Classrooms 

a^ Keep heating arid ventilation units clear of stacked papers, 
books and drying cloths. . - 

b. Do not allow students' coats to be stacked on desks or equip- 
ment near exit doors, where they may impede exiting during 
panic. ♦ 

c. All furniture and equipment shall. be located so there will be 
adequate exit aisles, and doorways are never blocked in class- 
rooms. 

d. Shut off all gas and electrical appliances at end of day or 
evening classes, and have. emergency gas shut-off Valve and 
key easily accessible at all times, such as on demonstration 

, table or adjacent wall. 

^ 33 ■ 
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e. Use only a reasonable annount of flannnnable decorations in 

classroonns and in no case should an ^entire wall in a school " 
, be covered with connbustible nnaterials, nor should they be 
used adjacent to an exit. 

f* Be infornaed of the enaergency evacuation plan and see to ft 
that all day^and night students understand it well. 

g. Do not overload or over-fuse electrical circuits. Use only ■ 
^ UL approved extension cords and appliances. 

• ' • " » ■ ' - ■ - 

2. Industrial Art Shops, Stage Craft, Vocational Agriculture, Arts & ^ 
Crafts and related areas ^. . 

a. Industrial Art shops. Stage Craft and Vocational Agriculture 
shops shall have two separate nneans of egress, as remote as 
possible from one another, one to an interior corridor and one 
directly outside of building or through adjoining room and 
outside of building, / 

b. Arts and Crafts rooms shall have two separate and remote 
means of egress. One to an interior corridor and one through 
an adjoining room and thence to a corridor and, out.^ 

• ,. . f> . . 

c. Fire detectors are required for " complete coverage of all work 
areas, firishing rooms and areas, storage rooms and related 
garages, unless such areas are completely covered by sprinklers. 

d. All areas shall be kept reasonably cl^an and all waste kept in 
metal containers with metal covers. All waste material shdl 
be removed from respective areas at the end of the class day 
and properly disposed of. Waste material should not be left 
in such areas overnight. \^ 

e. Dust collecting units shall be properly maintained, be equipped 
with devices to prevent a flash back at points of intake if waste 
material is ignited, and should be located on exterior walls and 
vented directly outside. 

f . An emergency master gas shut-off valve shall be located in any 
room or area where there are multiple gas service outlets. 
This valve and key should be easily accessible to the instructor, 
at all times. ^ . 

g. Flammable liquids shall be' stored in proper metal or wood 
storage cabinets, that are well vented as directly outside as 



possible, and are properly labeled as to hazard of contents. 
(Ref. : Regulations Gos^rning the Storage, Use and Trans- 
portation of Flannnnable Liquids of Conn. State Police and 
National Fire Protection Assoc." RegalBtiTjns) 

Flannnnable liquids shall be stjpred in and dispensed from, 
approved containers only and shall be' returned to storage 
area as soon as possible after use. 

Fire extinguishers, for the proper type of coverage needed 
in an area shall be readily accessible to the instructor. 1 

Gas and oxygen cylinders for welding shall be stored at least 
20 feet from highly combustible materials, where they will not 
be exposed to excessive rise in physical temperature or tam- 
pering by unauthorized persons, with caps on all cylinders not 
being used. A key should be attached to every cylinder by a 
chain. 

All electrical power for equipment used by students, should be 
controlled by emergency master shut-off switches located in at 
least three remote locations. They should be capable of shuttir 
off all power in the whole shop. The main electrical power 
panel controlling all power in a shop, should be locked at all 
..timiss; so unauthorized persons cannot operate power equip- 
ment without the instructors knowle'dge. 

Finishing rooms or areas shall be segregated from other areas 
by noncombustible construction, with wire glass~in all interior 
windows, have explosion proof electrical fixtures and equip- 
ment, outward swinging self-closing doors with outdoor hold 
open devices, be located on exterior walls if possible, be well 
vented directly to the outside and be used for no other purpose. 

Finishing or spray booths enclosed or partially'enclosed are 
small concentrated hazardous units and shall be well vented 
as directly outside as possible, have explosion -ibroof electrical 
fixtures and equipment, be properly cleaned and maintained 
and should not be located adjacent to required exits. 

Portable butane gas tanks should not exceed I pound capacity 
and such butane tanks or aerosol spray cans shall be stored 
as flammable liquids in locked metal cabinets marked "Danger 
Keep Fire Away" . , 



35 



Of Welding or forging areas should not be directly adjacent to 
conabustible naateriaf. Spark arresters should be located 
around welding cubicals or areas. Such areas shall be properly 
naaintained to prevent thq ignition of any adjacent connbustible 
material. . ' / ^ 

Fire Safety and Fire Prevention 

I . Shop projects or Veleted projects 
* • • 

a. Students should be naade aware of any possible hazard prior to 
the start of any project involving the use of hazardous machinery 
or equipment, the use of dangerous chemicals, compounds or 
liquids and what they should do if an emergency arises. 

b. ^ Students should know the proper use of all equipment, machines, 

dangerous chemicals, compounds or liqjids prior to using such 
items. 

c. Students should not be permitted to indulge in "horseplay" 
during any shop work or project. / ^ 

' d. Instructors should know how to handle any possible emergency 
that may transpire in his area of instruction, and have the 
necessary; items readily available to handle such an emergency 
involving student participation. 

2w Storage ' ^ 

a. Flammable Liquid 

r I. Quantities of flammable liquids, in excess of fifty gallons 
total shall be stored in a twor-hour fire rated room with a 
self-closing class "b" type door, vented directly to the 
outside, preferably on an exterior wall and have a fire 
detector; 

2. GX^antities of flarnmable liquids in excess of a days supply 
shall be stored in proper metal cabinets marked "Flammable- 
Keep Fire Away" - in no more than five gallon containers 

^ and not exceeding fiftys^allons per cabinet. 

3. Flammable liquids shall not be stored in boiler rooms, 
mechanical roomis, incinerator rooms, or any area con- 
sidered hazardous by fire maihshall. . . 
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• 4. GXjantity of nammable liquids is limited by regulation in 

any room to the amount immediately needed for a particxj- - 
lar project or machine only, and only in metal safety con- 
tainers or other approved contaiiners. No" container shall 
exceed a capacity of one gallon, except that safety con- 
tainers can be of two gallon capacity. 

5. After using Hammable liquids they shall be returned to 
proper metal or wood storage cabinets immediately. 

Properly label all storage cabinets as to hazard of contents. 

Have emergency instructions conspicuously posted, near all 
storage areas on proper procedures in case of. fire, explosion 
chemical reaction or spillage. * 

. Hazardous equipment and storage cabinets or rooms for danger- 
ous chemicals, gases, compounds or l^uids shall not be located 
adjacent to exits. 

Paint brushes or spray units should not be allowed to soak in 
open containers. Such items should .be cleaned after use and 
properly stored immediately. ' . . _ . 

Combustible materials shall be stored in a neat manner in their 
designated areas. 

No internal combustion powered vehicle, car, truck, tractor, 
lawn mower, etc., is perrpitted to be stored in an industrial * 
arts or vocational agriculture shop^unless, it is being repaired 
in such shop. All such equipment not being r epaired shall be 
stored in a separate garage w^^ other area 

permitted from within such garage. 

•e. Explosion and Spillage Emergency ' 

Instructor should have knowledge of how to handle any possible 
emergency that could transpire in instructional area. 

Depending upon individual emergency situations the instructor 
should: 

■ I . Know Fire Safety procedures of school;" 

2. Be capable of deciding immediately whether to sound fire 
alarnn, evacuate room or use emergency fire first aid; 
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3» Have knowledge of first aid for chemical burns or injuries 

• . " and how to react in such enhergepcies; 

• • ■ . ' ..." 

4/ Know the possible reactions of dangerous chemicals and 
compounds, or gases during an emergency. 

E. Laboratory Housekeeping 

Laboratory housekeeping plays an extremely important role in creating 
a conducive learning environment for students. It not only enables students ' 
to.be more productive with their limited time, but it irnproves the quality of 
the work produced. Most important of all, a properly maintained industrial 
education laboratory provides for a safe, relatively hazard free learning 
situation. The following are some of the laborator^y housekeeping activities, 
all shops and instructors, should strive for: 

A consistent student clean-up procedure should be established and 
carried through to its full potential; 

Every tool should have a specific place with a pre/post tool check 
to guard against lost tools. 

Machines should be kept cleaned and properly painted. 

Preventive maintenance" should be a'regular pari of the program, 
with machine lubrication as scheduled b>y the manufacturer. 

Specialty tools should be organized, labeled'and made available in ' 
the immediate area they are needed (ex. welding and casting aprons, 
gloves,^ leggings, etc.). 

, Always keep tools sharp and in proper operating condition. ' 

Entrance and exit aisles should be kept clear at all times. 

Aisles should be clearly arranged and marked; 

Floors should be kept clear of rubbish, materials, etc. 

Floors should be kept dry at all times. 

■ 

Slippery floors should be rendered non-slip by painting them with 
ah ^Ibrasive substance". 

Lifts and areas around lifts should be periodically washed^ 



I. 

2. 

3. 
4. 

5. 

6. 

7. 

8.' 

9. 
10. 
1.1. 

12. 
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13. Student nnaterials shojld be placed in suitable racks so as to pro- ^ 
vide>asy access and be non-obstKicting to classroom activities. 

14. - ..Material storage areas should be clear and well organized. 

15. Student project storage areas should be . organized and secured 
against loss. . ' . • 

16. Sand and finish wood top benches at least once 'a year. 

17. Keep lockers, machines and other appropriate surfaces painted and 
maintained. * ^ 

i9. Work surfaces should be clear of extraneous materials. - 

19. Prior to leaving for the summer vacation, lubricate all metal 3urr 
< faces with an antirust substance. . 

20. Safety glasses cabinet should be kept clean and organized. 

21. . Safety posters and subject related information should be displayed 
^ " and changed frequently. 

22^ Before using, electrical portable tools, check them for a broken plug, 
, bad connection, broken switch or poor insulation on the cord. 

23. Make sure all elf ctrical tools are grounded. ' • . 

24. NA/hen using a ladder, make sure the correct 75 degree angle is 

* • maintained. ' ' ' 

25. Make ^re the proper fire extingtiisher is filled and available. 

■ / " * ■ * * ' . ■ ' ' 

26. . Flammable liquids should be stored in safety metal cabinets vented'.* 

to the outside. . . ^ 

27. Oily rags should be stored in metal safety cans and emptied daily. 

28. Handout materials should be organized in file cabinets. 

29. Keep safety shields, etc.. in good working order. . ^ 

30. ; Remove obsolete tools and machines from the shop area, 

i:- 

<Bl. Safety inspections should be regularly conducted. " J 



F. Environmental Considerations 

General . it 

Industrial Arts shops should be designed to take into account a 
proper atnaosphere for the area in qiijestion. Each industrial area has certain 
characteristics that influence the design of the roonn'and tfte location of-the 
equipment. ' • v 

• Environmental considerations should betaken into account also. 



The air in a room should be circulated. Clean and replenished, 
i/e. , fresh air should be introduced continually. . ' 



Many processes cause air polution in that small particles of the 
material get into, the aiip, qind if not removed, tend to remain. If they are 
not removed, they are breathed in by people in the roomi. 

■ " , ■ ' ^- ' 

Some industrial processes create noise that is louder than a person 
should be subjected to for various periods of time. Arrangements should be 
made to reduce the noise made by the equipment, to isolate? the equipment, , 
protect the ears of those working in the area, or some combi nations of the 
above, so one's ears ahe not hurt. 



T|here are industrial processes that invpl^^(b the use of materials 
that are toxic. Arrangements nnust be made to wtjtlnaraw the fumes of such 
substances to the extent possible, and to otherwise.;^protect the staff and stu- 
dents where and when they nriight come in contact with such substances. 



I. Air . ' • ^ . 



3.;^, Where apprbpriate, dust and smoke collection equipmebt should be 
u^ed ip'sfctops. Such equipment should probably be piped directly to the eqjip- 
^ent in . question, to' renrjpye a^ nrujch of the substance in question as possible. 



that it re 



" ^^^P[^,s >si^^^ such equipment is not adequate, in the sense 

trfJoi^s^tfnly the particles that arfe heavier than air. : 
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The remaining particles should be renriove^ with electrostatic, collectors. 

. CI i * ^ , " 

• . I ■ ^ • 

I G5 . , ■ •; ^ 1 » . ,. , ♦ 

. 2. Noise' • - - ' ' 

' • • ' 1 I 

f^olse levels of machinery and equipment rlxist be controlled as much as 

po^stole-.— • • ' " I " / " ■ 

. ■ i ■ . ; ' ^ . 

If the noise levels cannot be reduced to appropriate levels, personal 
sound protection equipment should b,e provided for "those working In the area. 

« 

^ ; ■ ' . ^ ■ .' . . : ' '■■ . ' 

Recommended cfuratiqn of exposure to sound levels, per day follows: 

•' . ' ■ * ■ .' ■ . " 

DURATION PER DA\f, h6uF?S dB 
Q . = 90 

. ■ : 6 ' ■ ;. 92.: . 

, . 95 ■ , 

, -2 . „ ^ • ■ 100- . ■, 

.;■ I & 1/2 -.^ : ^ : • 

' ^ . ' ' ■ " ' ■ ' • ■ ' ' . * ' ' 105 

30 mln. , HQ « 

15 mtn. - ' ' / US 



Exposure to tmploaive or Impact .noise should not exceed 140 dB peak 
sound pressure level • ^ 



3. Toxic Substances - * 

Permlssable e>^osure to toxic sub^iSahcep varies with the substance . 

Compliance with regulations , concerning such exposure should be achieved 
to th© greatest extent possible. 

/ If engineering and awlmlnlstratlve controls ca»^ totally solve the prob- 
Imm, protective equipment or protective measyreb myst be used.. Equlpm^^nt 
and technical nrwaaures required must be approvjbd by an Industrial hyglenlst. 

ERIC" >••,:...- .-■i--^ :^ ^ ^ 



If respirators are used, they must conform to the appropriate regulation, 



Contamlnents are listed in Connectlcxjt Safety and Health Handbook under 
section 1910.93, on pages 23540; 23541, 23542/23543. 



School buildings existing ^n December 15, 1953 do not have to comply vyith~ 
this particular regulation ynless they have been altered by construction in 
this particular area since December 15, 1953. 

School classrooms using gas prior to 1959 and not havlrtg been altered by 
construction since 19159 should comply with this recommendation unless 
specifically required by the fire marshall In jurisdiction or a local regulation, 
Connecticut Safety and Health Handbook, Volume I - General Industry 
Standards'. #1910*95 Occupational Noise Exposure, pages 23596 and 23597. 



V. o 



First Aid 



First aid means th^ Immediate, temporary care given to the vic- 
tim of an accident, until the services of a professional can be obtained. In 
an emergency, a teacher not only has the legal right to administer first aid, 
but would in all probability be considered derelict In his or her duty. If they 
did not attempt fo act for the benefit of their pupils. However, teachers 
should remember the key to first aid practices Is never to go beyond their 
area of their expertise. Do what you are competent to do arid what Is 
necessary, then! call In your school expert^ the school .nurse. Do not attempt 
treatment beyond first aid und^r any circumstances. - 

Remember, this section on first aid Is a guideline for you to 
follow^ In case of emergencies.. In no way should It be construed as a cur- 
riculum Iri first aid. 

/ First Aid,* like any other safety practice, shouldjfollow a regular 
procedure. The procedure will vary according to the type of accident, but 
the Instructor should always follow a regular procedure for the reporting 
and handling of each accident that takes place In the school and shop. 

■ * ' • / ,"1 ' & 

Primary conslderatlon^^a(re those things which must be done 

Immediately following an Injury. 

Secondary considerations are things which should be done after 
the confusion has lessened. This does not mean that the secondary consid- 
erations should be postponed, but that the necessities should be taken care 

of first. ' " 

* ■ 

A. Primary Procedure 

^ Primary considerations would relate directly to the care and wel- 
fare of the Injured pupil. This Is paramount. The degree of care necessary 
would be determined by the seriousness of the Injury. Certain basic steps 
are recommended In caring for an Injured pupil. These are as follows: 

I. Attempt to ascertain how serious the pupil Is Injcrred. If In 
any doubt, get assistance. 

' 2./ If medical assistance Is needed, send for It Immediately. 

3. Apply only the first aid which Is^ essential and nothing further. 

4. Notify i'T^'T^edlate supervisor or principal. 

5. If pupil has a. minor Injury but needs the assistance of the 
- school nurse, send the pupU to nurse's office accompanied 

1 by another pupil. Never send an Injured pupil alone. 




6.' Report all Injuries to>schopl nur3e, both major and nninor. 

\ 4' • ^ • . 

Individual school systenns will have established procedures which 
may vary fronn these listed. They will nornnally confornn to specific state 
and local regulations governing the care of injured pupils. It is imperative 
that teachers be aware of these regulations and follow them to the letter. 

B. Secondary Considerations 

After the immediate needs of the injured pupil are cared for, the 
teacher has additional responsibilities which stem from an accident. Recom- 
mended steps of procedure would include the following: 

I. Stabilize and re-assure the other members of the class. 

2. Fill out an accident report in triplicate, complete the state- 
^ ment from witnesses (one copy for school nurse, one for 

principal or immediate supervisor, and one for your own file). 

3. Analyze accident in view of known facts. 

4. Ascertain the cause of accident. * 

5. Set out to eliminate the possibility of a similar accident 
occurring again. 

6. Review safety practices and procedures. 

7. Check on progress of injured pupil. 

Specific first aid practices to follow In cases of injury in school 

and shop. 

Always remember in all of these practices to only do what Is 
necessary. Never exceed your level of competency. Let your expert in 
the program do their job. This, in most cases, being your school nurse. 

N/Vhat Is First Aid? It Is just that - the first aid, the first help; 
or Immediate care and temporary help given tO: someone who has be'en hurt 
or suddenly taken sick. ^ 

C. Stopped Breathing ; 

Use CPR (Cardlo-Rjlmonary Resuscitation). If you don't know how 
to do this properly, doh't attempt it. Remember, you have 10 minutes to 
save someone's life who has stopped breathing, so get help In a hurry. 
Start rescue breathing while someone goes for help. Maintaining an airway 
may be all that is necessary until help arrives. - • 



D. Bleeding 



Stop bleeding by using direct pressure; elevate linabs if necessary while 
nnaintaining pressure. Never use a tourniquet. Send for help. Treat for 
shock. Keep feet higher than head, provided there are no brfaken limbs. 
Place blanket under body if possible, and cover with blanket for warmth. 

E. Internal Poisoning 

Get the school nurse immediately. Poisons need to be teated in different 
manners. The nurse is the school expert. Do not^ induce vomiting if petro- 
leum, chemicals or lye base materials have been swallowed. Save all vomit- 
ing and suspected material in a container. 

F. Burns • » ' 

Apply cold water or a cold water soaked towel to burn immediately. 
Never use cream or ointments on 3rd degree burns. Treat for shock and 
send for nurse. 

G. Bruises 

Apply cold cloths or ice packs to relieve pain and reduce .swelling. 

H. Coma or Unconsciousness • . ' " 
Call nurse. M&intain body heat and airway. 

I. Convulsions/Seizures ' J ■ 

Call nurse. DO NOT RESTRAIN VICTIM . Remove any surrounding 
objects which may cause further injury. If possible, place a SOFT item 
(ex. wallet, corner of pocket book, wad of cloth or tongue depressor wrapped 
heavily with tape) between the teeth of victim to prevent biting of the tongue. 

J. Electric Shock 

Remove person from contact with current using a non-conductor such 
as dry wood. Do not endanger your own life. Give artificial respiration or 
CPR (Cardio-Pulmonary Re^suscltatlon) if qualified and if needed until the 
nurse arrives. Keep victim warm. Call for immediate assist;ance. 

K. Fainting 

Place in prone position with head lower than body. Loosen clothing. 
Call nurse. 
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L. Fractures & Dislocations 

Send for nurse. Keep patient sttll. If legs, back or neck are 
Injured, lay flat. Cover wounds with available dean fabric. Do not attempt 
to reinsert any protruding bones. 

M. Gas Poisoning . 

Shut off gas or nnotors. Remove victim to openNair. Apply 
artificial respiration if necessary. Keep victim warm. ) 

N. Nose Bleed 

Apply cold cloths or '•quick ice", and press fipmly on outside at' 
bridge of nose. "Hold head-back. 

O. Swallowing Foreign Objects 

Handle gently and calnhly. Lean patient over a chair so that head 
is below lungs. Slap victim 4 times (slaps should be hard and forcefUl) 
between the shoulder blades. NEVER reach into a patient's mouth .in an 
attempt to renriove food. If in 3 minutes patient does net recover and breathing 
has:stopped, ^ attempt artificial respiKation by forcefully blowing into lungs. 
Cafltl^r assistance immediately.' ... ■ 

* . ' 

P.. Eye First Aid 

For liquid in the eyes, flush immediately (acids at least 5 rhins., 
alkalies 2C mins.), tl-«n send for nurse immediately. For solid material 
in the eye, cover both eyes loosely with gauzQ compress. Never remove 
a lodged object from the eye. Loosely cover eyes, stabilize protruding 
object. Again, send for nurse immediately. 
• • ' • ">.'♦•*" *■ " ■ 

O. Impaled Object ^ 

Never attempt to remove an impaled object .from the body. Im- 
mobilize the protruding object >y packing around It to prevent movement 
of object. Get help Immediately. If the object is fixed, do not remove 
the body from the object. The object must be disconnected from ifs per- 
manent position. 

. R. Back Injuries 

Do not move . Check for spinal cord injury by asking victim to 
press their hand against yours, then ask them to move their feet by tilting 
them back and forth. Get nurse and let her handle the situation from this 
point. 



S. Open Wound with Evisceration 



Do not attenapt to replace the protruding organ. Cover the wound 
and protruding organ with a piece of non-adhering naaterial, such as plastic 
wrap or alunairnunn foil. Cover with a dressing (sheet or towel if no other 
nnaterial availabJ'j). The cover serves to retain warnnth in the protruding 
organ. Get help inanaediately. 

T. Sucking Chest Wound 

Cover hole with hand if no 'other naaterials are available. This * 
will prevent lung collapse. Get help inanaediately. 

U; Evacuation 

In case of fire-or explosion where injured students are in building, 
use firenaan's carry, chair carry, or drag victinas frona scene to safe terri- 
tory. 

V. Enaotional Disorders 

Handling a disturbed or violent student naay be _difficLi It. There 
are no set rules that can be applied to every situation, but the following 
suggestions naay prove helpful in naanaglng the naajority of aggressive patients 

1. ,Don*t be in a hurry. 

2. Evaluate the situation. 

3. "Keep your own enactions under control. 

(■ '* , ■ 

• - • " . 0 ■ • 

■ • c ■ . 

4. Be honest. 

5. Avoid force. 

6. IsolatiB the situation by renaoving other students. 
W. Sunanaary 

The specific first aid practices naentioned cover nabst enaergency 
cases that could occur in any school or shop prograna. The individual in- 
structor should be aware of what to do in case of being confronted with one 
of these situations. 

As a teacher, you assunaed the responsibility for the welfare of the 
students in your charge when you accepted your job. Therefore, you should 
be prepared to act in case of an enaergency. .. , 
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Make it your business to know if you have any students in your class 
with nnedical problenas that could be hazardous for them to work on certain 
naachinery or. with sonne materials. 

It can't be said too many times that you don't overstep your bounds 
with first aid. Only do what is necessary and get help immediately from your 
school expert. 



4s 
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c . ACCIDENT REPORTING 

* • 

Any accident that occurs durinig industrial arts activities and in the 
industrial arts shop naust be reported. This applies to after school accidents 
as well as those during the school day/' Any accident, even a slight cut, must 
be reported sinde this indicates corrective action that must be taken by the 
teacher, administirator, or both. * ' 

A form for the reporting of these accidents can be adapted from the 
one on the following page. This report should be completed in triplicate; 
one for the principal, one for the school nurse, and one for the teacher^s 
permanent file. 

ACCIDENT REPORTING AND ANALYSIS 

1. Require students to report all accidents to the teacher, regardless of 
nature or severity. 

2. . Keep a record of all industrial arts acciaents resulting in injury to 
^ students, regardless of nature or severity., 

■ - • ■ ' » ■ 

3. Analyze all accident reports for "the purpose of aiding in the prevention 
of pther accidents. 

4. Use your school district's printed or du'-^licated form to record the 
details of accidents and forward to the appropriate personnel. 
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INDUSTRIAL ARTS DEPARTMENT 
Student Accident Report 
TO BE COMPLETED BY. INSTRUCTOR 



Student Nanne 



Location of Accident 



Tlnne 



(Lab Area) 



Date of Accident 



Description of Injury 



Grade 



A.M. / P.JV 



Location of Instructor when Accident Occurred; 
Description of Ho^ Accident Hapfpened: _ 



Indicate Equipment, Machinery, -^br Tools Involved: 



Describe unsafe practices. If any, contributing to accident: 



Suggestions for prevention of similar accident: 



Witnesses to Accident: 1. 



2. 



Instructor's Signature 
Student's Signature 



Date 
Date 



NOTE: One Copy to be filed with Department Chairman 
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General Bulldlng/Shop Electrical Wiring 



A. Electrical wiring for light, power, heat and signal or control cir- 
cuits:, and electrically operated tools, portable appliances and devices shall 
be In accordance with the provisions of the National Electrical Code-(NFPA 
70- 197 1) . Article S 1 1 of the National Electrtcc^! Code shall apply to wiring 
and equipoTent within the hazardous areas. 



I. 



2. 



3. 



Use only U. L. approved fuses, extension cords and appliances 
and replace when frayed or faulty. 

Do not use extension cords as a substitute for permanent 
wiring or attach to building surfaces. 

Do not run extension cords through holes In the walls, ceilings, 
floors, or through doorways and.wlndows or conceal them 
behind building walls, ceilings or floors. 




Extension cords cannot be spliced or be tapped Into, 
use multiple plug "octopus" cord arrangements. 



Do not 



7. 



All electrical power for equipment used by students In shops 
shall be controlled by emergency master shut-off switches 
located in at least three remote locations, capable of shutting 
off all power to equipment within sight In the shop* The main 
electrical power panel controlling all power in a shop, should 
be locked at all times, so unauthorized^ persons cannot bperate 
power equipment without the Instructors' knowledge. 

Light switch covers, plug outlet covers, junction box covers 

and panel covers must be In place at all tlme^. 

\ . • ■ ... .; •• • , . 

All outlets, switches, and fixtures must be securely and rigidly 
affl>^ed to structure. r.', \- 



8. Lighting fixtures, outlets, and appliances cannot have live parts 
normally^xposed. • - - ^ 

9. If fuses blbyv frequently, have electrician check circuit and 
appliances; clo not use higher rated ftjse than circuit Is designed 
for. 



^10. All electrical motors nrxist be kept free of accumulation of dust. 



dirt and debris. 



II. Do not use combustible light shades or affix combustibles to 
lights. 
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12. Electrical plug cxitletis must be grounded and so located as not* 
to be involved with liquid overflows or splasJnes. 

13. Explosion proof fixtures, etc. , in hazardous areas must be 
properly maintained 18 inches abpve the floor. . 

14 . Portable lamps shdl be proper explosion proof, be of nonconducting 
materials, have no switches or plugs in the fixture. 

Electrical 

1. Maintain all artificial lighting and replace missing lamps and 
light covers. (M) 

2. ChecK operation of all emergency lights daily, wherever located, 
so they ar^ always ready to function. (M) 

3. Properly maintain all exit and exit directional signs so they are 
always lighted and visible, when building, Is occupied, both day 
and night. (M) » ^ 

4. Use only U.L. approved fUses, extension cords and appliances 
and replace when frayed or faulty. (A) 

5. Do not use extension cords as a substitute for permanent wiring 
or attach to building surfaces. (A) 

6. Do not run extenslipn. cords through holes In the walls, ceilings, 
floors, or through doorways and windows or conceal them 

^ behind building walls, ceilings, or floors. (A) 

7. Extension cords cannot be spliced together or have other wlreii 
tapped Into them, and the use of multiple plug "octopus" cord 
arrangements is prohibited. (A) 

8. Light switch covers, plug outlet: covers, junction box covers 
and panel covers must be In plape at all. times. (M) 

9. All outlets, switches, boxes and fixtures must be securely 
^and rigidly affixed to structure. (M) 

10. Lighting fixtures, lamp holders, outlets, and appliances can- 
not have live parts normally exposed. 

11. If fijses blow frequently, have electrician check circuit and 
appliances; do not use higher rated ftise than circuit Is designed 
for. (M)= (S) ^ . 



12. Do not use combustible light shades or affix combustibles to 
lights. (A) 

13. Do not suspend any item fhom any light fixture. (A) 



y 



Resporisiblllty of Maintenance Dept. ' 
All Staff 

General Items Involving local Bd. of Education, Principal and 
Supervisory Staff 
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Vir. ^- *OSHA Machine Guarding Requirements 

Machine guarding is one ofilthe most important safety considerations in 
a shop. Proper guarding^will allow the worker to work saf=ely as well as per- 
form assigned ^tasks. 

' Specific guarding^ methods are not necessarily preferdDle to others, but • 
the physical layout, type of operation and material limitations may require 
using certain types of guards.- Any guard should not itself become a hazard. 

■ ■ if'i* . - • 

A. There are three main types of machine guards. 

.- ■■•■> ^ ' ' ^ - ' . ■ 

I. Enclosure Guarx^ ^ • / ' 

' Full enclosure gua^ are preferred to all other types because access 
to dangerous parts Is prevented. Flying or breaking parts can also be contained 
with this type of guard. V 

2. Interlpcking Guards * . / 

' ■ ' .', 0 • 

■* ' , . ' • c - " 

An interlocking guard should be cbnsidered the firstralternative if a 
full enclosure guard is not practical. An -interlocking enclosure guard may be 
opened or removed as needed. However,; there is usually an electrical inter- 
lock which makes the machine inoperable while the guard is open. 

Another type of Interlocking or barrier guard uses a bar or electric 
«ye whicfi, when tripped, stops the machine. : - ^' 

,f3. Automatic Guards ' ' ■ / 

The automatic guard works independently of the machine operator, 
as long as the machine is in motion. Common types of stutomatic guards are 
sweep and pushaway devices. This type of guard removes the operator's 
hand or arm fronn the danger zone. . ' ; •^ ■c 

B. Listed below are some of the more common OSHA guarding requirements 
that apply to the school shop. For additional requirements or more specifib*' ' 

. Information refer to the appropriate sections of the OSHA regulations. • 

1. The guard must be affixed to the machiine, if possible. , 

J- ' ■ ' ■ -. , ■■ ■ \ ' \0'r-- ■ 

2. Fans less than seven feet above the floop or working level must be 
■gu^arded with nnesh openings not more than one-half inch acrosfs 

3. Machines designed for a fixesd location nxist be. securely anchored. ' . 
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4. Alt V-belts and chain drives must be completely enclosed. 

5. Machines must not start. automatically wh^en power Is restored after 
a power failure. 

6. Shield the feed rolls or other movable parts of feeder attachments 
to protect the operator, 

• . • ft ^ 

7. Table saws must haVe a hood (guard) that completely covers the 
saw blade at all times. ^ ; 

, ■ ■ . •> ^ . 

8. Except for grooving, dadomg, or. rabbeting a spreader and non-kick-, 
back fingers or dogs must be provided on a table saw. 

• * ■ 

9. Radial arm saws must have an upper hood that encloses the top 
portion of the blade. The sldas and lower portion of the blade are guardec^ 
to th^ full diameter with a device that autonriatlcally adjusts to the thickness 
of the stock. * - . >^ 

10. Antt-klckback fingers are alsc^requlred on a radial arm saw. 

11. Direction of saw blade rotation "priust be clearly marked. 

12. Band saws nnust be completely enclosed except for the portion from 
the bottom of the guide rolls to the table. ^ ' 

13. Jointers may not have a knlife projecting more than 1/8 inch beyond 
the cylinder hea?l. _ ; v 

14. Jointer guards must automatically adjust themselves to cover all 
sections of the head on the working side of the fence and remain In contact 
with the work at all times. The section of the cutter head back of the fence • 
must -also be guarded . ■ 

15. V Cutting heads on wood shape'rs must be enclosed with a cage or 
adjus^able'guard.at least as great as°the diameter of ;the cutter. 

\ • . , > ; _ . • Tii;.-.-- ,. . ■ • 

• f^^^ °" * planer must be guarded by 4 hood or suitable guard 

to prevent ihe operator's hands' from coming In cohtact^wfth the In-runnlnq rolls. 

17. The blade of a portable circular savf^rnu^lie guarded above and 
below the base plate or shoe. . , -'^^^ , 

18. When the portable circular saw Is withdHavvh'from the work, the 
lower guard nnust automatically and Instantly. return to a covering position. 

19. Disc Sanders require an enclosed iditsfc except for the portion of the 
dtsc above the table. ' ^v^^^^^^^ 
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20. Belt Sanders require guards at each nip pofnt where the sanding 
belt runs onto a pulley. The unused portion of the sanding belt must be 
guarded against accidental contact. 

2 1. Wood lathes used for turning long pieces of stock held only between 
the two centers nnust have long curved guards extending over the top of the 
lathe to prevent the wprk pelces from being thrown out^bf the lathe, if they = 
become loose. 

22: The tops and sides cf tKa router nnust be .covered. 

23. Wheal safety guards nrx-st cover the spindle end, nut, and Hange 
of a grinder. ^ 

24. The exposed area of a grinding wheel should not exceed more than 
one-fourth of the area of the entire grinding wheel. 

25. Hand held electric power tools must be equipped with "dead man" 
or "quick-release" control so that the power can be shut off when the operator 
releases the control. ^ 

' ' . ■ >» . ' 

26. All hand-he^d portable electric equipment must have its frame 
grcxinded or be dcauble insulated and identified as such. , _ 

27. The rated load of any jack must be permanently marked on It. 

28. All roUer-type printing machines must be equipped with nip gjards. 

29. Each employer shall be responsible' for the safe condition of 'tools 
and equipment used by emijDloyees. v, ■ 

. ■ ■ : M 
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VIII.. Specific Safety Considerations for Lab Areas 

(Preventive Maintenance) 

A. Graphic Arts Technology 

I. General Safety Requirennents: 

• • . 

a. ATTITUDE: Develop a good attitude toward safety. Work 
safely and carefully. A safe attitude will protect you and 
others. 

■' • ■ ,j 

b. SECURE APPROVAL: Secure your Instructor's approval 
for all work you plan to do in the shop. 

c. CLOTHING: Dress properly for your work. Remove coats. 
Tuck in ties. Roll up sleeves. Wear a shop apron. 

d. EYE PROTECTION: Wear safety glasses when doing any 
operation that nnay endanger the eyes, such as using type 
wash. Be sure that there is adequate lighting for you. to 
see what you are doing. 

e. CLEAN HANDS: Keep the hands clean, free of grease, 
oil and ink. 

f. CONSIDERATION OF OTHERS: Help others in your class 
and group*- Be^sure that you are working in a safe nnanner 

^ so as; not to endanger sonneone. Caution other students if 

they are violating a safety rule. 

> g. TOOL SELECTION: Select the proper size and type of 
tool for your work. Be sure that they are sharp and in 
good condition. Tell your instructor if tools are broken, 
' have lodse handles, or need adjustnnents. 

. h. CARRYING TOOLS: Carry shar|^ ^nd pointed tools pointing 
downv/ard. Do not swing your arnms or put thenn over your 
head when carrying thenm. Do not carry sharp tools in 
your pockets. 

■ ■ ■ . 

i. CLAMPING STOCK: Whenever possible, such as doing 
iinoleunn block printing, hold the work in a special holder. 

j. USING TOOLS: Hold a tool in ^t^e correct position while 
using It. Make sure that you push the engraving tool for 
block printing away fronn you and other students. Be 
careftjl when guiding a cut that you do hot cut youi-* fingers; • 



r 
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k, N/VORKING SPEED: Do not rush through your work. Keep a 
steady, unhurried pace. 

I. FLOOR SAFETY: The floor around the printing presses, 

paper cutter and other nnachines should be kept free of litter, 
Keep^all nnaterials out of the aisles. Wipe up all spilled liquids 
ihnnnediately. , 

m. LIFTING: Lift Heavy boxes of paper with your arm and leg 
nnuscles. 

n. MATERIAL AND PROJECT STORAGE: Store your jobs that 
you ar^ working on in the designated storage lockers. Do not 
; leave -materials out on the tables or on the floor. Paper, ink 
and tools should^ be stored in designated places. 

o. BENCH ORGANIZATION: Keep your materials for your job 
carefully organized on your table. Keep sharp pointed tools, 
near the center of the table. Do not pile tools on top of each 
other. Do not let sharp pointed tools extend out over the edge 
of the table. Keep drawers and cabinet doors closed,^ 

p. FIRE PROTECTION: Use flammable liquids only in approved 
areas^ Close cans of thinners Immediately. Be sure con- 
tainers are properly labeled. Dispose of all combustible 
materials immediately in an approved container. All flammable 
liquids should be stored in an approved, fire proof, nrietal 
storage cabinet. 

q, INJURIES: Report all injuries to your Instructor. A com- 
plete first aid kit should be In the shop at all times. No 
' one should work without a qualified adult present. 

B. Hand Tools 

1. Use the right tool for the job to be performed, 

2. Be sure that tools and handles are clean and free of grease or oil 
before using them. 

3. Cutting tools should be sharp when using them. Dull tools cause 
accidents because of a greater force required to use them. 

4. Sharp pointed and sharp edge tools should be carried pointing 
downward. 
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-5. When you hand tools to others, give them with the handle first. 

6. Always report damaged tools to the instructor. Damaged tools 
can cause injuries. 

7. Tools should always be wiped free of grease or dirt after use, 
and they should be returned to the proper storage location. 

8. ' Be careful not to drop, heavy tools such as cHiases. 

9. Be sure to cut away from you when cutting silk screen film or 
doing linoleum block printing. 

10.. Be careful when using a needle to sew through the side of a book 
when doing book binding. 

C. Graphic Arts Machines 

, I. General Requirements: 

a. Always be sure to get the instructor's approval to operate a 
machine. 

b. Wear appropriate clothing. Remove coats. Tuck in ties. 
Roll up sleeves. Wear a shop apron. 

-c. Be wide awake and alert. Never operate a machine while you 
are tired or sick. 

' Think through the operation before performing it. Know how 

you are going to do it, and what the machine will do'. 

e. , Make all necessary adjustments before turning on the machine. 

Some adjustments on certain machines will require the approval 
of the instructor. 

f. Never remove or adjust a safety guard withoul: th^^rmission 
of the instructor. / ' \ 

g. Use approved safety devices. Some operation^ may require 
the use of a special jig or fixture. 

h. Keep the machines, such as the printing presses, ctear of 
tools, stock, paper and project materials.; Keep the 

- around the machines free of scraps, paper and excessive 
litter. 
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l. AllONA/ the machines, such as the printing presses, to reach their 
full operating speed before starting to feed the paper to it. 

j. Feed the nnachine carefully and only as fast as the machine will 
take the paper. 
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k. Maintain the MARGIN OF SAFETY specified for the machine. 

I. If a machine is dull or out of adjustment or is not working 
properly, shut off the power immediately and inform the 
teacher. 

m. Make sure that you are the one to control the machine. Start 
and stop the machine yourself. If someone is helping you, be 
sure they understand what you are doing and what they are ^ 
expected to do and how to do it. 

n. Do not allow your attention to be distracted while operating a 
machine. Be ;sure that you do not distract the attention of 
others who are operating machines. 

o. Stay clear of other machine operators. When finished with 
your machine, shut it off. Never leave a machine running 
unattended. Do not crowd around while waiting to use a 
mdchine. 



2. • Specific Requirements 
a. Printing Press 

1. Hands should be placed only on feed or delivery board when 
operating printing press. 

2. Always stop press to reposition a sheet of paper. 

3. Do not wear long hair or loose clothing while operating 
press. 

4. Do not operate press if you are not sure of how or you have 
a serious physical impairment. 

5. Stop the press while adding ink to the ink disk. 

• ■ • ■ ■ l\ ■ 

6. TTie press is set up and ooe rated by one person only. 

7. Handle paper carefully to avoid cuts when feeding press. 

m ■ ■ 



8. Remove all jewelry when operating press. 

9. Never leave the press running unattended. 

10* Eye protection nnust be worn while operating press. 
Rubber Stannp Machine 

I; Be careful not to burn yourself when handling hot 
rubber stamp chases or matrex. 

, Paper Cutter 
I. Never operate the paper cutter with another person. 
2* Make sure the blade is sharp and the lock is on. 
Stitching Machine , 

1. Keep fingers away from wire staples when using the 
power stitching machine. 

2. Eye protection nnust be worn while using stitching 
machine. 

Photo^Offset Machines 

1. Do not look directly at ARC or High Intensity, Light. 

2. Always add acid to water when mixing fixer stop bath 
solution. 

3. Handle offset plates with care. 

4. Do not lubricate Offset press while it is running. 

5. Do not touch darppening rollers while offset press is 
running. 

6. Do not clean parts of offset press while it ts running. 

7. . Shut off offset press before removing| jammed sheets 

of paper. ' ^ 

8. Keep floor and work area cl^an around offset press. 

9. Do nrt adjust offset press while it is 'running. 
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10, Keep exhaust fan on while working In the dark roona. 

11, Eye protection must be worn while operatlinig offset press, 
f , Glass Top Tables . \ 

1, Do not lean on glass top table. \ 

\ 

2, Do not place heavy, objects on glass top table J 

. \ 

Finishing Operations , \ 

1. Eye Protection naust be worn while using type clear^rs and solvents 

2. Dispose of all wiping rags in a closed) nnetal contair^er, 

3. Do not use lacqujer thinner in the presence of an open flanne. 



4, Cleaning fluids and solvents must be stored in -an approved, fire 
proof, labeled metal cabinet, ' \ 

5, V.^sh hands immediately after using type cleaners and solvents, 

-Preventive Maintenance ' 

A complete first aid kit (unlocked) should be in the shop at all 
tinnes , 

S>. Never leave an Injured pupil alone, 

c. A pupil should never work alone in the room, 

d. No work will take place if a phone to the outside is not available, . 
-e. There shall be adequate lighting and ventilation in the roonri, 

f. " The floor shall be smooth ahd unwaxed, '\ 

g. Non-skid abrasive material should be applied to the floor areas 
around the presses and other machines, \ 

h. The floor in the darkroom shall be of a (non-electrical-condu<itive 
type, 

i. There shall be "panic bar" type handles on the shop exit door^, 
j, Ther« shall be proper grounding of power driven equipment. 
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There shall be a wash-up sink and other work sinks in the 
roonn. 

There shall be hot and cold v -tter, paper towels and suitable 
hand cleaners in the roonn, 

' Arrangennent of equipnnent should follow straight-line patterns 
with annple aisle space between rows. 

Machines should be arranged so that projecting arms, gauges 
should not injure pupils. . ^ 

Provision should be nnade for orderly storage of books, coat$, 
and lunches. 

Heavy or breakable itenns should be stored on the floor under 
shelves. 

Never use a chair or box to reach top shelves. 
The $hop nnust be equipped with a phone. 

Tote carts should be used to transport paper stock or other . 
heavy itenns. • ' 

New classes should be given a safety tour of. the shop. 

Proper type of fire, extinguishers should be used in the shop./ 
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Safety for Plastics , 

1. All safety rules for the Individual power tool must be followed. 

2. Safety glasses or goggles must be worn, 

3. All polishing and buffing wheels nrvjst be equipped with safety guards. 
The dust generated by the polishing operation, should be removed 

by an exhaust system, and vented to the outside of the classroom. 
This is required by the state health and safety regulations, 

4, Safety factors to be followed while working with the solvents, and 
cements are: ' r. ' : 

Fumes from volatile liquids used may be toxic and nnust not be 
inhaled, 

* t ■ 

Some cements are flammable, ; 

In all cases use cennents in,a well ventilated room. 

Avoid contact with eyes, skin and clothing. 

In cases of contact with skin or clothing, immediately wash the 
skin with soap^and water. Clothing must be washed or cleaned 
before reuse. If cement comes in contact with the eyes, they 
must be flushed out with water at onee and given medical 
attention, 

5, In heat forming plastic the temperature used may be up to 350° F, 
When handling plastic that has been heated, alvyays wear heavy 
gloves, to keep from burning your hands, 

6, Power JTobl Safety 

a. Circular Saw — Make sure the circular saw-is equipped with 
a guard and use it. Be sure the saw is properly sharpened 
and set, 

•) ' . 

DojTot saw free hand. Do not reach over a saw with your hands. 
Us^ a push stick when sawing small, pieces. Always stand to 
one side of a circular saw; never In a direct line with the saw 
, blade, 

b. Band Saw — Check adjustments of blade tension. Adjust the 
blade guides properly. 



b, 
c, 
d. 



64 



c. 



Do not stop a band saw suddenly by forcing a piece of plastic 
against the blade. 

Make turns carefully do not twist the bla'de. Keep saw sharp 
and evenly set. Avoid backing out of curves. 

'Jigsaw — Do no t adjust hold down while machine is running. 
Do not naake sharp turns. Plan cuts so "backing out" is 
reduced to a naininauna. »\ . 

• d. Metal Lathe — Check to see that the tool holder\and acrylic 
stock are properly clanaped, and tail stock spindle is locked. 
DO NOT measure work or adjust a cutting tool while/the lathe 
is running. Never leave the chuck wrench in the lathe chuck. 
Keep the cutting tool sharp. Be carefUl not to take too heavy 
a cut. Stand erect. Keep your face away from the flying chips 
and wear face mask. \ 

e- Planer and Jointer — Be sure the knives are sharp and free " 
from nicks. Do not attempt to take too heavy a, cut. Do not 
attempt to surface stock that is less than 12 inches long. 
. ^ Change position of your hands so that they will never be directly 
over the jointer knives. \^ 

f. Drill Press — Check to make sure the chuck grips the bit tightly. 
Be sure the chuck key is removed before starting the press. \ 

' ■ \ 
D^riot hold small pieces by hand while drilling. -Clamp small \ 
pieces to the drill table before starting the drill press. 

See to it the drill is property ground for acrylics. - Do not 
force drill bit. Remove drill frequently so Hutes can be cleaned 
of chips and shavings. Do not try to stop the drill by grabbing 
chuck. / 

CONCENTRATE ON YOUR WORK WHILE USING A POWER TOOL. DO NOT 
VISIT WITH OTHER STUDENTS, EVEN. AFTER THE POWER IS OFF. DO 
NOT LEAVE THE MACHINE UN HL IT HAS STOPPED RUNNING. DO NOT 
ATTEMPT TO OIL, ADJUST, OR CLEAN ANY POWER TOOL WHILE IT IS 
RUNNING. \ .. . 



IF YOU ACQUIRE SAFE WORK HABITS NOW, THEY WILL SERVE YOU 
WELL FOR YEARS TO COME. 
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Wood Technology 

I. General Requirements 

a. ATTITUDE; Develop a good attitude toward safety. This means 
that you have a strong feeling toward the Importance of safety 
and are willing to give time and attention to learning the safest 
. way to perform your work. It means that you will be certain 
to work carefully and fbllovv the rules — even when no one^ ts 
watching you. A safe attitude will protect you and others/ not * 
only in the shop but also In actlvltleis outside of school. 

V t . , - « •••• * 

* ■ • 

• b. SECURE APPROVAL: Secure your Instructor's approval for 
all work you plan to do In the shop. • » 

c. CLOTHING: Dress properly for your work. Remove coats^ 
and Jackets; tuck In your tie and roll up Ibose sleeves. It Is 
advisable to wear a shop apron that Is snugly tied. 

^ ■ ■ • . 

d. \ EYE PROTECTION: Wear safety glasses or a face shield when 

doing any operation that may endanger your eyes. Be sure you 
have enough good light to see what you are doing wlthbut straining 
your eyes. 

e. ^ CLEAN HANDS: Keep your hands free of oil or grease. 

f . CONSIDERATION OF OTHERS: Be thoughtful and helpful 
toward other students In the class. Be sure the work you are 
doing does not endanger someone else. Caution other students 
If they are violating a safety rule. 

g. TOOL SELECTING: Select the proper size and type of tool 

* fonyour work. An expert never us^s at tool unless it Is sharp' 
and In good condition. Inform your Instructor If tools are 
broken, have loose handles. Or need adjustments. 

h. CARRVING TOOLS: Keep .edged and pointed tools turned" down 
and do not swing your arms or raise them over your head 
while carrying them. Carry only a few tools at one time unless 
they are In a special holder. Do not carry sharp tools In your 
pockets. / 

I. ^Cl^MPING STOCK: N/Vhenever possible, mount the work In a 
vise, clamp, or special holder. This Is especially Important 
when using chisels, gauges, or portable electric* tools. 
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USING TOOLS: Hold a tool in. the correct position 
while using it. Most edged-^tools should oe held in 
both hands with the cutting motion away from your- 
self and other students. E3e careful when using your " 
' hand or fingers as a guide to start a cut. Test the 
sharpness of a tool with a strip of paper or a scrap 
of wood. Do not use your fingers. 

WORKING SPEED: Do not "'rush and tear" through . 
your work. The good craftsperson knows that a 
steady, unhurried pace is the safest and will prodtlice 
the best'work. 

c ' . ■ . • 

BENCH ORGANIZATION: Keep your project materials 
carefijlly organized on your bench with tools located < 
near the center. Do not "pile" tools on top of each 
other. Never allovtf the edged or pointed tools to 
extend out over the^edge of the bench. Close your 
vise when it is not inoise and see that the handle is 
turned down. Kee^drawers and cabinet doors closeid, 

FLOOR SAFETY: Th^dor should be kept clear of 
scrap blocks and excessl\>ce litter. Keep projects, 
sawhorses, and other equipment and materials you 
are using out of traffic lanes. Wipe up immediately 
and liquids on the floor. 

MATERIAL AND PROJECT STORAGE: Store and 
stack your project work careftjlly in assigned areas. 
If the storage Is overhead, be sure the material will 
not fall off. Straighten the lumber pack when you 
remove a board. Do not leave narrow strips pro- 
truding from, the end of the storage rack, especially 
at or near eye level. ' 

LIFTING: Protect your back nrKJScles when lifting heavy 
objects. _„Have someone help you and* lift with, .your arm^ • 
and teg rruscles. Secure help with long boards, even ' 
though they may not be heavy. 

FIRE PROTECTION: Apply and handle finishing 
materials only in approved areas. Close cans of ' - 
finishing materials and thinners immediately ^ ^ Use 
flamnnable liquids in very sn^all quantities. Be ^re 
the container is labeled. Dispose , of oijy rags and other 
combustible materials immediately or'^store^ them in 
an approved container. Secure the instnjctor^s approval' 
beforp you bring any flammable liquid into thp shop. 
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q. INJURIES: Report all Injuries, even though $llght, ' 
to your Instructor. , . 

Hand Tools 

a. General Requirennents ^ o 
1. Contributions Toward a Safe Laboratory 

a. Always think "safety". < ^ . 

b. , Wear safety glasses or ^b^gles in danger zones or 

•other designated areas. 

^ ; 'c. Be qareftj'l how ^ou handletlqe property of others. 
Respect the rights of otdhers. 

^ d'. Report ©ven th^Lk^tghtest Injury Xsnrtkll cuts. Im- 
properly !treat4<i4 nnay cause serious trocible., 

» ■ r ■ . . ' ;■ . - ■ . * " 

e. Notlfy your Instructor of unsafe condition ycu observe. ' 

f. Keep the floor clear of excessive Utter and scraps of 
material. ' . - 

" *^ . 

g. Be sure to stack lumber so It will st^^i'lrmly. 

h. ' Stohe damped i^itock so It will not fall. 

•i ■ 

. - ■ ' '■ * 

I. See to It that used rags are placed in safety cans. 

j . Do your p&rt In keeping finish contalner3 tightly closed. 

^k.i Use the dustocollectlng system. The air you breathe 
^ should be kept clean. < » . 

I." , Safety should be an Important part of every job. Safe 
work habits acquired now will serve you wel! ^'or yfears " 
to cbnhe. 



2.\ Working Safely with Tools and Equipment 

a. Ask your t'nst?"ucmi^ c:> explain any part of your 
ys^u do not unda?*stand. -^^ 

• 4 b. Assemble tool parts correctly fop l^fe and efficient use ^ 



work 



c. bo not use files without handles. 



d. Keep edge tools sharp. 



e. Carry edge tools with edges down and keep thenn out 
of your pockets. 

f. Clannp all stock securely before using any edge tools. 

g. With few exceptions, cut away fronn you when using 
edge tools. 

h. Report broken tools to your instructor. 

i. Store tools in places provided. 

j. Protect your eyes fronn sandpaper dust. .Wipe or brush 
away sandpaper dust instead of using air pressured 

k. Wear rubber gloves to handle dangerous liquids. 

I. Close vises so the handles do not protrude in aisles. 

Specific Considerations ' . 

^ The selection of "^hand tools available can vary greatly 
among Industrial Arts wood labs fronn basic necessities 
-}o^ extr a vaga nt overloaded tool cribs . The hand tools, 
therefore, are listed tn arr attennpt to call to the readers 
^attention that specific instructions nmay be warranted in 
Sfpnne ctrojnastances. 

. . ■ . q ' ' • ■■ /, 

• V Each and every tool listed below has been designed 
fpr a specific use. Misuse and/or abuse can lead to 
injury. Specific siaftety instruction should be considered 
for the following processes'and related tools. 

' '^-^ ' ^ ■ 

1. Sawing: 

^ • .' . , 

y Coping Saw 

Hand Crosscut Saw 

Hand Ripsaw 
(^i Backsaw 

r ■ Mtter Box Saw ^ 



2. Boring and Drilling: 
Brace 

Auger Bits 



Expansive Bl^ 
Hand Drill 

3. Filing, Carving and Chiseling: 

Wood Files 
Draw Knife 
Spokeshave 
Gouge ' 
Knife"* 

Floyd 

Utility 

Carving 
Wood Chisels 

4, Planing: 



Jack^Rane 
Block Rane 
Modelers Plane 
Router Plane 
Rabbet Plane . 
Hand Scraper 

5. . Fastening: 

Nails 

Claw Hamnner 
Nail Sets 
Screws 
Screwdrivers 
. Staples. 
Adheslves 

6. Holding Devices: 




Smoothing Plane 



Hand Screws 
Bar Clamps 
C-Clamps 
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?• Abrasives: 

"Sandpaper" Sanding 
, Steel Wool 
Polishing Connpounds 

8. Fl:>lshlng: 

Fillers 

Putties 

Shellac 

Bleach , 

Stains 

Sealers 

Top Coat Finishes 
Thinners 

Spraying c 
Aerosol Cans 
Finish Removers 

Woodworking Machinery 

a. General Requlrennents 

1. Always be sure you have the Instructor's approval to oper- 
ate a nnachlne. Ho knows you and the nnachlne and can 
best nnake the decision as to whether you have "what It 
takes" to operate It safely. 

2. Wear appropriate clothing. Rennove coats or jackets; 
tuck In your tie and roll up loose sleeves. Wear a shop 
apron and tie It snugly. 

3. ,You must be wide awake and alert. Never operate a 

nriachlne when you are tired or IIU 

4. Think through the operation before pcrfornning It. Know 
what you are yolng to do and what the nnachlne will do. 

5. Make all the necessary adjustnnents before turning on the 
nriachlne. Some adjustmente^on certain machines will 
require the Instructor's approval. 

6. Never remove or adjust a safety guard without the Instruc- 
tor's permission. 

7. Use approved puch sticks, push blocks, feather-boards, 
and other safety devices. Some operations. may require 
the jse of a special jig or fixture. 



-56- 



8. Keep the machine tables and working surfaces clear of 
tools, stock, and project materials. Also keep the floors 
free of scraps and excessive litter. 

9. Allo\A/ the machine to reach its full ooerating speed before 
starting to feed the. work. 

10. Feed the work carefully and only as fast as the machine 
will cut it easily. 

11. ' Maintain the MARGIN OF SAFETY specified for the machine. 

This is the mininrMjm listance your hands should ever come 
to the cutting tool while it is in operation, 

12. If a machine is dull, out of adjustment, or in some way not 
working properly, shut off the power immediately and 
inform your Instructor. 

13. You are the one to control the operation. Start and stop 
the machine yourself.. If someone'is helping you, be sure 
they understand this and know vyhat they are expected to 
do and how to do it. 

14. Do not allow your attention to be distracted while operating 
a machine. Also, be certain that you do not distract the 
attention of other operators. 

15. Stay clear of machines being operated by other students. 
... See that other students are "out of the way" when. you are 

operating a 'machine. 

16. When you have completed an operation on a machine, shut 
off the power and wait until it stof>Ss before leaving the 
machine or setting up another cut. -Never leave a machine 
running unattended. 

17. Machines should not be used for triyial operations, especially 
on small pieces of stock. Do not play with machines. A 
machine or tool is not a toy. 

18. Do not "crowd around" or wait in line to use a machine. 
Ask the present operator to inform you at your work station 
when he or she has finished. Common standards of cour- 
tesy may slow down a little, but they will make the shop a 
more pleasanc and safer place to work. ^ 
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b. Specific Requirements 
^ I. Band Saw: 

a. Wheel guard doors must be closed and the blade 
properly ajdjusted before turning on the nnachine. 

b. Adjust the upper guide assennbly so it is % '\r\. 
above the work. 

c. Allow the saw to reach ftjll speed before starting 
to feed the work. 

d. The stock nnust be held flat on the table 

e. Feed the saw only as the teetin will remove the 
wood easily. 

f. Maintain a 2 in. nnargin of safety. (This means 
that the hands should always be at least two inches 
away from the blade when the saw is running). 

g. Plan saw cuts to avoid backing out of curves, 
whenever possible. 

" h. Make turns carefully and do not cut radii so small 
that the blade is twisted. 

i. Stop the machine before backing out of a lung 
curved cut i 

j. Round stock should not be cut unless mounted 
securely in a jig or hand screw. 

k. If you hear a clicking noise, turn off the machine 
at once. This* indicates a crack in the blade. If 
• the blade breaks, shut off the power and move 
away from the machine until both wheels stop. 

I. ^ Turn off; the machine as soon as you have finished 
your work. If the machine has a brake, apply it 
smoothly. Do hot leave the machine until it has 
stopped running. 

2. Drill Press: 

. ' a. Check the speed setting to see that it is correct 
for your work. Holes over )^ in^ should be bored 
at the lowest speed. ' 



b. • Use only an approved type of bit. Bits with feed 

screws or those that have excessive length should 
not.be used. 

c. Mount the bit securely to the full depth of the . ^ 
chuck and in the center. Remove the key immed- 
iately. 

* d. Position the table and adjust the feed stroke so 

there is no possibility of the bit striking the table. 

» . _ ■ ' ' . 

e. The work should be placed on a wood pad when the 
holes will go all the way through. 

f. Work that will be hneld by hand should be center 
punched. 

g. Small or irregular shaped pieces must be clamped 
to the table or held in some special fixture. 

h. Feed the bit smoothly into the work. When the hole 
is'deep, withdraw it frequently to clear the shavings 
and cool the bit. 

i. When using some special clamping setup, or a hole 
saw or fly cutter, have^^our Instructor inspect it 
before tu rnf ng oTTtfiepiower . 

j . Always have your instructor check setups for 
routing and Shaping. , ' 

Jointer: . 

a. Be sure you have the Instructor's approval to oper- 
ate: the machine. 

b. Before turning on the machine, make adjustments, 
-for depth of cut and position of fence. 

c. Do not adjust the outfeed table or remove the guard 
without your instructor's approval. 

d. The maximum cut for jointing ah edge is 1/8 in. 
and for a flat surface, 1/16 In. 

e* Stock nnust be at least 12 iq. long. Stock to ba 
surfaced nruist be at least 3/8 in. thich, unless a 
\ special feather board Is used. 



ty Feed the work so the knives will cut "with the 

grain." Use only new stock that is free of knots, 
splits and checks. 

g. Keep your hands away fronn the cutterhead even 
though the guard is in position. MAINTAIN AT 
LEAST 4 IN. MARGIN OF SAFETY. 

h. Use a push block when planing a flat surface. Do 
not apply pressure directly over the knives with 

"your hand. 

i. Do not plane end grain. 

j.' The jointer knives must be sharp. Dull knives will 
vibrate the stock and may cause a kickback. 

Lathv^: 

a. Before starting the machine; be sure that spindle 
, work has the cup center properly imbedded, tail- 
stock and tool rest are securely clamped, and 
there is proper clearance for the rotating stocks 

b. Before starting the machine for raceplate work, 
check tr see that the faceplate is tight against the 
spindU: shoulder and the ^opl support has profDer 

clear':;:nce . 

c. W*-. xr goggles or a face^shield to protect your eyes, 
especially wfien roughing out work, 

d. Select turning speed carefully. Large diameters 
must be turned at the lov/est speed. 

I . Wood with knots and splits should not be turned. 
' •uc5d--up stc.-K '-'vsJld cure at least 24 hours. 

f. Keep the tool rest close to the work. 

g. Remove the tool rest for sanding and polishing 
operations. 

h. Use a scraping cut for all faceplate work. 

i. Remove both the spur and cup centers when they 
are not in use. 
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}. V^/hen ycxj s-cop the lathe to check your work also check and 
lubricate the cup center. 

k. Keep the lathe tools sharp, hold them firmly and in the proper 
position. 

I. Keep your sleeves rolled up above elbows and other loose 
clothing away from the nnfbving parts of the lathe and work. 

Planer: 

«j ■ * 

a. Be sure you have the instructor's permission to operate the 
machine. 

b. Adjusc Che nnachine to the correct thickness of cut before turning 
on the power. 

c. Stock should be S: least 12 in. long or several inches longer 
L^jan the distance between the centers of the feed rolls. 

Surface only new lumber that is free of loose knots and serious 
^'Jefects. 

Plane with the grain or at a slight angle with the grain. Never 
attempt to plane cross grain. 

Stand to one side of the work being fed through the machine. 

Do not look into the throat of a planer while it is running. 

Do not attempt to feed stock of different thief ^.«ss63, side by 
side through the machine, unless it is equipped with a sectional 
infeed roll. T.. _ ' 

Handle and hold the stock only in an area beyond the ends of the 
table. 

If the nnachine is not working properly, shut off the' power at 
once and inform the instructor. 

6. Radial Arm Saw: 

a. Stock must be held firmly on the table and against the fence for 
all crosscutting operations. The. ends of long boards must be 
supported level with the table. 

b. Before turning on the motor be certain that all clamps and 
locking devices are tight and the depth of cut is correct. 



f. 
h. 
i. 
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c. Keep the guard and anti-kickback device in position. Do not 
; renaove thena without your instructor's permission. 

d. Always return the^saw to the rear of table after completing a 
crosscut or miter cut. Never remove stock from the table 
until the saw has been returned. . 

e. MAINTAIN A 6 IN.^ MARGIN OF SAFETY. To do this you must 
keep your hands this distance away from the path of the saw- 
blade. 

f . Shut off the motor and wait for the blade to stop before making 
any adjustments. 

g. Be sure the blade has stopped and lowered before you leave the 
machine. 

h. The table should be kept clean and free of scrap pieces and ^ 
excessive amounts of sawdust. » 

i. Secure approval from your instructor before making ripping 
cuts or other special setups. When ripping stock it must be 
flat and have one straight edge to move along the fence. 

j. when ripping, always feed stock into the bldde so that the bottom 
teeth are turning toward you. This will be the side opposite the 
antikickback fingers. . . 

Sanding Machines: 

a. Be certain the belt or disk is correctly mounted. The belt must . 
track in the center of the drums and platen. ' Do not operate the 
disk Sander if the abrasive paper is loose. 

b. Check the guards and table adjustments to see that they are. in 
the correct position and securely locked in place. 

/ ■■ ■ • ' ' ■ •■ . 

c. Use the table, fence and other guides to control the position of 
the work, whenever possible. 

d. Small or irregular-shaped pieces should be held in a hand clamp 
or some special jig or fixture. 

e. ' When sanding the end grain of narrow pieces on the belt sander, 

always support the work against the table. 
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f. Sand only on the side of the disk sander that is moving down 
toward the table. Move the work along this surface so it will 
not burn. 

g. Always use a pad or push block when sanding thin pieces on 
the belt sander.- - , 

h. Do not use power sanders to fornn and shape parts where the 
operations could be better perfornned on other nnachines. 

i. Sand only clean new wood. Do not sand work that has excess, 
glue or finish on the surface. These materials will load and 
foul the abrasive. ? 

8. Scroll Saw: (Jig Saw) 

a. Be certain the blade is properly installed in a vertical position 
with the teeth pointing down. 

b. Roll the machine over by hand to see if there is clearance for^ 
the blade and if the tension sleeve has been properly set. 

c. Check the belt guard to see that it is closed and tight. 

d. Keep the holddowh adjusted so the work will not be raised off 
the table. 

e. When the saw is running, do not permit your fingers to get 
directly in line with the" blade. 

e 

9. Shaper: 

a. Be sure to get the insturctor*s permission before starting to 
set up and use the machine. * 

. . f 

b. When possible, mount the cutter so that most of the cutting 
will be performed on the lower part of the edge. Any unused 
part of the cutter should be below the table . 

c. An approved lock washer must be located directly under the 
spindle nut and the nut must be set tight. 

d. Use the fence for all straight line shaping cuts and be certain 
it is properly adjusted and securely locked in place. 

e. Use guards, feather bords, and holddowh devices whenever 
possible. 
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f • Maintaif a 4 in. margin of safety when using the fence or 

miter gauge and a 6 in. nhargin when using depth collars. If 
the part is too small to allow this margin, design and build 
a special holder or push board. 

g. Cut only new stock that is straight arid true and free of splits, 
checks, and knots. 

h. Roll the spindle over manually to check clearance of complicated 
settings. Snap the-switch on and off quickly to check rotation 

of t-he cutter. Be certain the direction of feed is correct. 

i. Have your instructor inspect the getup and inform him of the 
direction and order of feed you plan to use. ^ 

j. Make a trial cut on an extra piece of stock that is the same 
thickness as your project work. 

Table Saw: 

a. Be certain the blade is sharp and the right one for your work. 

b. The saw is equipped with a guard and a splitter. Be sure to 
use them. ^ ' 

c». Set the blade so it extends about 3^ in. above the stock to be cut.' 

d. Stand to one side of the operating blade and do not reach achoss 
it. 

e. MAII^TAIN A 4 IN. MARGIN OF SAFETY. (Do not let your hands 
come closer than 4 in. to the operating blade even though the 
guard is in position.) 

f. ^Stock should be ^rfaced. and at least one edge jointed before, 
being cut on the saw. 

g. The position of the stock must be controlled either by the fenfce 
or the miter guage. NEVER CUT STOCK FREE HAND. 

h. Ose only new stock that is free of knots, splits, and warp. 

i. Stop the saw before making adjustments to the fence or blade. 

j. Do not let small scrap cuttings'' accumulate around the saw blade. 
Use a push stick to move them away. 
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Resawing and other special se^-ups must be in- 
spected by the instructor before power is turned 
on. 

The dado or any special, blades should be removed 
from th6 saw after use, « . 

* ^ « ■ ^ ■ 

Students helping to "tail-pfP' the saw should not 
push or pull on the stock but only support it. The 
operator must control the feed and direction of 
the cut. " 

As you complete your work, turn off the machirj^ 
and remain until the blade has been lowered and 
stopped. Clear the saw table and place waste 
cuttings in the scrap box. 

Portable Power Equipment 

a. General Requirements ' 
< . . ' • • ■ 

1. Do not attempt to oil, clean, ac^ust or repair any 
power tool while it is running. 

4 

2. Always wear proper clothing and s^ty goggles. 

3. Do not operate any portable tool unl^s authorized 
to do so by the instructor, or under super\yision. 

■ ■ <s * , 

4. Do not try to stop any portable tools with your 
hands or body. * r. 

^. Always see that work and cutting tools on any port- 
" able tpols are clamped secxirfely before starting. 

6. Concentrate on the work and do not talk unrecessc^rily 
while operating portable equipment. 

1 • «i ■ - 

7. • Select a location that is dry and n6t grounded for 

using a portable electric tool or appliance, so as 
to avoid serious electric shock. 

8. Remove the chuck key or other adjusting device 
before turning on the power. ' ^ * 

9. Be sure the switch is in "off' position before 
plugging into socket. 

80 ■ 
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10. When finished with a portable electric tool, turn off 
switch and hold equipnnent firnnly until it conn.es to a 
, stop. " • ■ , ' ^ <^ 

Specific Requirennents 

I. Circular Saw:" (Portable Saw) , 

a. Stock must 'be well supported in such a way that^the kerf 
wiirnot close and bind the blade, during the cut or at 
the end of the cut. 



pieces should be^clanmped in a viie ^ onto a bench top 



b. Thin nnaterials should be supported on benches.- Small 
pieces should 
or sawhorse. 

^ c. Be careful not to cut into the' bench, sawhorse or other 
supporting devices. 1 t, 

^ ^ . 

d. Adjust the depth of cut to the thickness", of the stock, 
plus about 1/8 in. . J * ; 

e. Check the base and angle adjustment to be sure they 
are tight. Plug in the. cord to a grounded outlet and be 
sure it will not become fouled in the work* 

f. Always place the s^w base on the stock with the blade 
clear before turning on the swilcFTT^^^ 

g. During the cut, stand to.one side of the cutting line. 



h. Large saws will. haye\ two handles. Keep both^ands oi 
them during the cutting oD^r^Sftlon. Small saws should L/ 
also be guided with both nands when possible. 

i. Always unplug the machine to chdnge "blades or make 
adjustments. 

. f . ■ ,.„.. ■ ■ ■ 

j. Always use a sharp blade that has plenty of sfet. 
2. Drill: i 

. ' a. Select the correct drill or bit for your work and mount 
it sfecurely to the full depth of the chuck. 

b. rtock to be drilled nnust be held in a stationary posi- 
tion so it cannot be moved during the operation. 



c. Connect the drill to a properly grounded outlet. 

d. Turn on the switch for a moment to see if the bit is 
properly centered arid running true. > ■ 

e. With the switch off, place the point of thjei.bit in the 
punched layout layout hole. 

f. Hold the drill firnily in one or bpth hk'nd^ and at the 
correct drilling angle. . \. 

g. Turn on the switch and feed the <|rlil into the work. 
The pressure required will vary with the size of 
the drill and tJ>e kind of wood. / 

h. During the operation, keep the drill aligned with the 
direction of the hole. 



i . When drilling deep holes, especially with a twist drill, 
withdraw tf'>e drill several tinoes to clear the cuttings! 

j. Follow the same precautions and procedures as when 
drilling holes with a hand drill or the drill press, ' 

k. Always remove the bit from the drill as soon as you ' 
have completed your work. ^ 

Saber Saw: » 

a. Make certain the saw is properly grounded through the 
electrical cord. 

o ■ ' . ■ ■ , 

b. Select the correct blade for your fork and be sure it 
is properly mounted.; ' ° 

c. Disconnect th^ saw to change blades or make adjust- 
ments. 

d . Place the base of the saw Tirmly on the stock before 
starting the cut. 

\ # 

J 

e. Turn on the motor before the blade contacts the wdr»k. 

' '\ ■ ■ • ■ 

f. Do not attempt to cut curves so sharp that the blade 
will be twisted. 

g. Make certain the work is well supported and ci;. ^.Dt cut 
into sawhorses or other supports being used. 



4. Rcxiter: 



a. The bit must be securely mounted in the chuck to a 
depth of at least ^ in. and the base must be tight. 

b. As with alt; portable tools, be certain that the motor 
Is properly grounded. 

c. Wear eye protection when using the router. 

d. Be certain the work is securely clamped and that it 
will remain stationary during the routing operation. 

e. Place the . hass on the work or template with the 

' ' ' bit cle?'- ^Aood before turning the power on. Hold 

it firmly ^ a,'r»ning on the motor to overcome starting 
torqje. ^ 

f . Hold the router in both hands and feed it smoothly through 
the cut in the correct direction. 

g. N/Vhen the ojt is complete, turn off the motor and do not 
lift the machine from the work until the motor has 
stopped. ' 

• ' . . . ' . ■ ■ ^ ■ 

h. Always unplug the motor when nnounting bits or making 
adjustments. - • . 

Finish Operations 

Most finishing materials are combustible. Many are volatile 
(vaporize rapidly) so only a spark is needed to cause a fire or an 
•explosion. Every precaution should be made to eliminate or cpn- 
trol these hazards. Keep volatile materials in closed metal con- 
tainers. 

, . ■- , ^ ' 

Store rags soiled with finishing. materlalsi In closed metal con- 
tainers. Open flames or any equipment that might cause sparks ' 
should not be allowed In the area. An approved type of fire extin- 
guisher should be available and Its operation should be made clear 
tp everyone. The extinguisher should be Inspected periodically. 

f ■ ■■ ■ ■ ■ ■■ . 

. Alweiys b^ sure there Is adequate ventilation and keep^. solvent 
vapors at a mlninnu/Tj not only because' of the fire hazard but also 
tiTe health hazard that Is Involved. Inhalation (breathing) of con- 
centrated vapors jviay be injurious. Prolonged contact of some 
materials wlth^th6 skin Is harmful so wash your, hands often and - 
prevent dtrect contact as much as possible. Wiear rubber. gloves for '.; 
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The characteristics and naethods of application for a finishing material 
nnay va-y sonaewhat fronn one brand to another. Rpad and follow the manu- 
facturer's recommendations printed on the label of the container or in their 
instruction booklets. 

Below is a list of general directions that you should follow as you per- 
form your finishing operations. , J 

i 

a. Clean up ynur' materials and return thenr^' to their proper place as 

soon as you have finished your work. I 

j 

b. Close, containers by first wiping out the lip and then sealing the lid 
tighicly. Wipe off che outside. Open containers by prying carefully 

~ all the^way around the lid. 

c. Keep storage shelves in order with materials in their proper places 
and labels turned to the front. 

d. Clean brushes carefully and rfeturn thenn to their place of storage. 

e. Clean any. working surfaces that you have used. 

f. Rags that contain finishing materials should be discarded by storing 
them in a metal container. ^ 

g. Store your project in an approved location. 

h. Use care while wohking around other students^ projects. Do not 
touch wet surfaces or "splatter" them with a finish you are using. 

• i. Do not use the finishing area for sanding, rubbing or polishing a 
finish. 

i. The finishing room is designed for the mixing, application, and drying 
of finishes. Its use should be restricted to these activities. 

'•3 

6. Preventive Maintenance 

The chance of an accident is greatly increased when broken^ worn and 
dull tools or machines are used. 

Practically all manufacturers supply parts, repair kits, and instructions 
for servicing and maintenance without the expertise of a qualified mechanic. 

Tools and^' equipment. Which cannot be repaired to specifications should 
be removed from service until they can be completely restored. 

. " Certain hand tools are not rispairable and should be discarded. 

ERIC : . : 84 . J'- - t 
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Meiial Technology 

I. General Requirements 

a. ATTITUDE: Develop a good attitude toward safety/ This nneans . 
that you have a strong feeling toward the innportance of safety 
and are willing to give tinne and attention to learning the safest 
way to perfornn your work. It nneans that yoc^ vAU be certain to 
work carefully and follow the rules — even when no one is 
watching you. A safe attitude will protect you and others^. not 
only in the shop, but also in activities outside of school, j' i 

b. SECURE APPROVAL: Secure your instructor's approval for 
all work you plan to do in the 3hop. 

c. CLOTHING: Dress^^prop^rly for your work. Remove coats, 
and jackets; tuck' in your tie and roll up loose sleeves, and V 
rennove jewelry. It is advisable td wear a shop aprpn that is x 
snugly tied. ( j \ 

d. EYE PROTECTION: Wear safety glasses or a face shield when 
doing any operation that nnay endangter your eyes. Be sure you 
have enough good light to see what you are doing without straining 
your eyes. o 

e. CLEAN HANDS: Keep your hands free of oil or grease. 

f. CONSIDERATION OF OTHERS: Be thoughtful and helpful toward 
other students in the class. Be sure the work you are doing does 
not endanger sonneone else. Caution other students if they are 
violating a safety rule. - 

■ ' 

g. TOOL SELECTION: Select the proper size and type, of tool for 
your work. An expert never uses a tool unless it is sharp and 
in good condition. Infornri your instructor if tools are broken, 

have loose handles, or heed adjustments. 

■. ' ■ ■ t- 

h. CARRYING TOOLS: Keep edged and pointed tools turned dpwn 
^ and do not swing your arms or raise them over your head while 

carrying them. Carry only a few tools at ':^ne time unless they 
are in a special holder. Do not^carry sherp tools In your pockets. 

i. CLAMPING STOCK: Whenever pdssible -nbunt the workjn a — 

vise, clamp, or special holder. This is 33pecially important 
when using chisels, hacksaws ,^or po'rtab^ 



USING TOOLS: Hold a tool in the correct position while using 
it. Most edged tools should be held in both hands with the cutting 
naotion away fronn your'self and other students. Be careful when 
using your hands or fingers as a guide to start a cut. Test the 
sharpness of a tool with a strip of paper. Do not use your 
fingers. 

WORKING SPEED: Do not "rush and tear" through your work. 

BENCH ORGANIZATION: Keep your project nn^terials carefully 
organized on your bench with tools located near the center. Do 
not "pile" tools .pn top of each other. Never? allow the edged or 
pointed tools to extend out ov^r the edge of the bench. Close 
your vise when it is not in use and see that the handle is turned 
down. Keep drawers and cabinet door^ closed. 

FLOOR SAFETY: The floor should be kept clear of scrap metal 
and shavings and excessive litter. Keep projects, metal, and 
other equipment and materials you are using out of traffic lanes. 
Wipe up immediately any liquids spilled on the floor. 

MATERIAL AND PROJECT STORAGE: Store and stack your 
project work carefully in assigned areas. If the storage is 
overhead, be sure the materials will not fall off. Straighten 
the metal rack when you remove a piece of metal. Do not leave 
sheet metal protruding from the end of the storage rack, especially 
at or near eye level. 

LIFTING: Protect your back muscles when lifting heavy objects. 
Have someone help you; lift with your arm and leg muscles. 
Secure help with long band iron, even though they may not be 
heavy. 

FIRE PROTECTION: Apply and handle finishing materials only 
in approved areas. Close cans of finishing materials and thint^ers 
immediately. Use flammable liquids in very small quantities. 
Be sure the container is labeled. Dispose of oily rags and .other 
combustible materials immediately in an approved container. 
Secure the" instructor's approyaL before you bring any flammable 
liquid into the shopv 

INJURIES: Report all injuries, eyerv though slight, to your c 
instructor. 
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Hand Tool Safety Rules 



a. GRINDERS: Pedestal Type 

1. Stand to one side out of line of wheel when starting. 

2. The face of the wheel naust be flat and free fronn grooves. 

3. Work should be fed slowly and gradually. Using too nnuch 
pressure, or striking wheel suddenly, naay cause it to 
break. ^ 

4. Make sure that the tool rest is only 1/8 inch fronn the face j 
of the wheel. Frequently check this distarice. Too nnuch 
clearance nnay cause job to jana the wheel and break it. 

5. Do not set tool rest while nnachine is in naotion. 

6. Use the face of wheel only, unless it is designed for grinding 
on the side; otherwise, side pressure nnay break the wheel. 
Whenever possible, use entire face of wheel to avoid 
grooving. 

7. Never use a grinding wheel that is loose on the shaft or if 
its rate of speed is not safe for the nunnber of r.p.nn. of 
the spindle. Check with the teacher for this infornnation. 

8. Stop wheel if it chatters or vibrates excessively. This nnay 
be a danger signal that the wheel is not properly balanced 
or not attached securely to spindle. 

9. All wheels should be testedTfbr soundnes The ..teacher- 
usually does that. ^ - ' 

■' 0 . ' ■ ■ 

, 10. Hold job against wheel firnnly so that .it will not slip out of 
the hand and cause' hands and fingers to conne in contact 
with th^ wheel. 

11. Use clannp or other suitable holding devices fpr grinding . 
" short pieces. \ ^ - \ 

12. Always use face shield or goggles even if grinder is pro- 
vided with proj^qtive glass shields; 

b. SURFACE TYPE 

; I. Be sure magnetic chuck is thoroughly clean. 
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2. Test holding power of chuck before starting the machine . 

3. Stand to one side of wheel before starting up. 

4. Check to see th^t wheel properly clears work. 
Cc HAND TOOLS: Screwdrivers 

Select screwdrivers to fit- the screw head being used. 
2: ' Vi:^o screwdriver handles smooth. 

3. Dc m/- :e a hannnner on a screwdriver handle. 

4. Av : . w wat^«-4f=Ht^ne hand when uslng^ 

or. i- -x. ■i'>'^y slip and causa stab wounds. 

5. NeV'^r grind a .screwdriver to a chisel edge, 
d. WRENCHES: 

1. Discard-wrenches that are spread. 

2. Select open-end v/renches to fit the job. - ' 

3. VVhere possible>'-xivaldTjs an adjustable or monkey 
wrench!^ 

4 - - If a wrench has beconne burred, grind.- off the rough spots 
to avoid cutting tY\e hands. . 

5. It is generally safer to pu'; a wrench toward yourself than 

to push it away from you. 

' ' • j , ** . ' . ■ 

6. Be scire that yocfr knuckles v; HI claar obstructions when 
the wrench turns, 

e- HAMMERS: 

1. Hi^fTunners , i at a;^"> chipped should be discarded, 

2. N^ver use a harpnher l.iat has a Ipose or split handle, 
f. CHI3ELS: . V _ 

I. . In using a chiv al hannnner, keep the. chisel head free 
frorn burring oy grinding it if necessary. 

ERIC" -.w ^ ss^ 



2. VVnere chips may fjy, use a chip screen. 

3. Hold, the chisel and hannmer firnnly and keep the chisel 
head and the face of the hannnner clean and free frdnn' 
grease. 1 

SCRAPERS: ^ ' \ 

1. Keep scrapers in a place away from the rest of the tools. 

2. Keep guards from handles on all scf'^acers. ..©jard against 
^ scra^ping-towardk the body. 

3. ' Avoid holding wor;<: in one hand and the scraper in the other 

stab wounds ure likely to result. 

4. Scrapers that nr^ust be carried in a tool box should be 
guarded with a wooden or leather sheath for their qwn 
protection as well as yours. _ 

1. Always use a file wUh a handle. ^ 

2. When filing on the lathe, uvarn to file left handed. 

i. Keep the fi^e and yot^r hand clear of the chuck jaws or dog. 

4. Do rot use a file as a pry bar. 

5. If filing on a lathe, do not use a pad of cloth or' waste under 
the chumb on the end of the file. 

6. Keep a firm grip on the file at all times. 

7. Do not blow filings so that they can go into anyone^s eyes. 
HACKSAW: 

1. -Use the con >ct blade for the job. ' . 

2. See that the blade is correctly secured in the frahne. 

3* When the saw breaks through the work, ease up on the 

pres^jre, so that the hand will not strike the work^ or vise. 

4. Be sure that the work is held securely in the vise. 

5. Do*not force; cut,' 



TAPS AND DiES: / ! 

1. Be sure work is firmly mounted in vise. 

2. Secure the proper si-ze of tap wrench. 

3. Avoid cutting the hands on a broken tap end. 

4. If a broken tap is removed by using a punch and 
hammer, wear goggles. 

5. If a long thread is cut with a hand die, keep the arms 
and hands clear of the sharp threads coming through 
the die. _ . _ 



Metal Machinery 



a. General Requirements • 

1. Always be sure you have the instructor's approval to oper- 
ate a naachine, 

2. Wear appropriate clothing. Renaove coats or jackets; loose 
jewelry, tuck in your tie and roll up loose sleeves.' Wear 

a shop apron and tie it snugly. Always wear safety glasses, 
goggles otr shield. 

3. Vou naust be wide awake and alert. Never operate a 
nnachine when you su^e tired or ill. 

4. Think through the operation before perfornning it. Know 
what you are going to do and what the nnachine will do. 

5. Make all the necessary adjustnnents before turning oh the 
nnachine. Sonne adjustnnents on certain nnachines will 
require the instructor's approval. 

6. Never rennove or adjust a safety guard without 'the instruc- 
tor's pernnission. 

7. Keep the nnachine and working surfaces clear of tools, 
stock, and project nnaterials. Also keep the floor free 

. of scraps and excessive litter. 

8. Allow the machine to reach its full OF)erating speed before 
starting to feed the work. Determine correct cutting speeds 

9. Feed the work careifully and only as fast as the machine 
will cut it easily. 

. 10. Maintain the MARGIN OF SAFETY specified for the 
machine. This is the. mininnum distance your hands 
should ever^ come to the cutting tool while it is in operation. 

I I. If a machine is dull, out of adjustment, or in some way 
not working properly, shut off the power immediately, > 
and inform your instructor . ' 



\ 



12. Ycxj are the one^^to control the operation. Start and 
stop the nnachine yourself, kf someone is helping you, 
be sure they understand this and know what they are 
expected to do and how to do it* 



13 • Do not allow your attention to be distracted while 
operatinrj a nnachine. Also, be certain that you do^ 
not distract the attention of other machine operators. 

14. Stay clear of machines being operated by other students 
See that other students are "out of the way" when you 
are operating a ma ne. 

15. When you have completed an operation on a machine, 
shut off the power and wait until it stops before leaving 
the machine or setting up another cut. Never leave 

a machine running unattended. 

16. Machines should not be used for trivial operations, 
especially on small pieces of stock. Do not play 
with machines. A machine or tool is not a toy. 

17. Do not "crowd around" or wait in line to use a machine'. 
Ask the present operator to inform you at your work 

/ - station. when he oV she^has finished. - Common standards 
of courtesy friay slow you down a little, but they will 
mak© the shop a mpre pleasant and safer place to work* 

Specific Requirennents ' 

1 . Abrasive Belt Sander Safety Rules 

a. Adjust table to desired angle. 

b. Check belt for proper tension. 

c. Metal must rest on table. ^ 

d. Apply light pressure when sanding, 

e. 'Take care not to bring fingers in contact with abrasive. 

f. Do not clean machine when running. 

2. Band Saw Safety Rules ^ 

a. When turning on power, stand to one side of saw frame, 
then adjust speed to suit work. . . 



b. When saw is operating; do not behd over it. 



c. Mount work only when saw is stopped, 

d. Support protruding end^of long work so nnaterial cut 
off will not fell and possibly injure anyone. Be sure 
.that the protruding end is well guarded against anyone 
conning in contact with it, 

e. When using the sliding stock guide, do not allow fingers 
to project beyond the end so that they could conne in 
contact with the saw teeth. 

f . Be sure that the blades for both circular and band saws 
are in good condition before^using. An indication that 
the blade is cracked is a sharp, regular clicking 
sound as the work is fed. Change the blade at once 

if this condition arises, 

g. .Always inspect blade before using. 

h. If blade does break in work, shut off the power, and 
do not attempt to disengage blade from work. until the 
machine has come to a complete stop. 

Buffer Safety Rules 

a. Have safety shields over wheels. " ' 

b. Hold work below the center of the wheel, » 

c. Wear proper safety protection and *apc*on, V 

d. Ke6p a good hold on metal being polished so it will not 
catch and pull your hands into the wheel. 

Drill Press Safety Rules 

a. Use drills properly sharpened to cut to the right size 
and see that the dr^ill,is running true, 

b. Small drills should revolve at. high speeds, large 
drills at low speeds. Reduce speed about 50 per cent 
when drilling cast iron^ ' ^ 

c. Chiick wrenches must be removed from drill chucks 
before starting the machine. 



d. Never attempt to hold work under the drill by hand, 
Always clannp work to table. . • \ ' 



e. 



Run driU only at proper speed; forcing or^ feeding too 
fast nnay result in. broken or splintered drills and 
serious iriijuries. 

f. Change belt for speed regulation only when power is 
"Off" and nnachine has conne to a dead stop. 

g. If work should slip fronn clannp, never attempt to stop 
It with the hands. Stop the machine and make adjust- 
ments. 

h. If drill stops in worl<, shut off the motor and start 
drill by hand. - . ' 



i. File or scrape all burrs from drilled holes. 

j. Do not reacti around or in back of a revolving drill 



k. 



Keep yoyr head back and well away from ANY moving 
part of the drill press. 



Engine L-athe Safety Rules 

"a. Before turning on the power, check to see ttiet' the 

tailstock, tool holder, and job are properly clamped.'" 

b. Use hand power^only when putting on or r&moving 
chuck or faceplate. Do not use the power that operates 
the lathe . ' . ' - - 

c. \Mr\Qn assembling or removing the chuck,- place board 
on ways to prevent darpage to machine and possibly to 
operator in case the chuck falls. Have firm grip on 
chuck'as it near s the end of the thread. ' - 

■ ^ ■. ■ ■ • . ' ' 

d. Do not leave chubk wrench' o»*« any other tool in the 
chuck. If machine- is turned on, wrench may fly out and 
injure the operator or any other person. 

Do not use wrenph on revolving work or parts. 

Never try to measure work or feel the edge, or adiust 
a cutting tool when, lathB is running. 



e, 
f. 
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g. Do not take heavy cuts on long i^ender work. Doing 
so nnay cause the job to fly out of the naachine. 

h. When filing, be sure tang of file is protected by a 
strong wooden handle. Stand to one side so that, if 
the file is forced upwarjd; it will go past the body ♦ 
rather than against it. ^ 

i. As a general rule, do not ihift or change gears vyhile 
lathe is runnino. . i' 

j. Stand er^ect. This keeps head away fronn flying chips, 

■ • • 

Grinder: (Pedestal type) Safety Rules ^ 

a. Stand to one side out of line of wheel when starting it 
up, new.. ^ 

b. The face of the wheel nnust be flat and free, from" 
grooves. 

c. Work should be fed slowly and gradually. Using too 
much pressure, or striking wheel suddenly, nriay 
cause, it to break. , 

d. Mafcce sure that the tool rest is only 1/8 inch frpm the 
• face of the wheel. Frequently check thi? distance. 

e. Do not set tool rest while machine is in motion. 

f . Use face: of wheel only, unless it. is designed for 
grinding ^on the side; otherwise, side pressure may 
break tie wheel. Whenever poss-ible, use entire face c 
of wheel to avoid grooving. 

g. Never use a grinding wheel thuc is. loose on the shaft 
or if its rate of speed is not safe for the number of " « 
r.p.m. of the spindle Check witjr tf^ teacher for- 
this information. 

h. Stop wheel if it chatters or vibrates excessively. This 
may be a danger signal that the wheel" is hot properly 
oalanced» or not attached securely to spindle. . 

i. All wheels shoulcJ be tested for soundness. The^ teacher 
^ usually does that . j 
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j. Hold job against wheel firmly so that it will not slip " 
out of the hand and cause hands and fingers to come 
in contact with the wheel . 

k. Use clamp or other suitable holding devices for grinding 
short pieces. 

I. Always use face shield or goggles even if grinder is, 
provided with protective glass jhields. 

7. Grinder (Surface type) Safety Rules 

a. Be sure magnetic cYyuck is thoroughly clean. 

b. Test ho^lding power of chuck before starti.-;g the machine. 

c. Stand to one side of'wheyel before starting up. 
" d. Check to see that wheel properly clears work. 

8. Milling Machine Safety Rules , 

a. Make sure that the cutter and arbor are secure and 
that cutter and arbor support clear the work, 

0 ' . , \ , 

b. Use only cutters that are correctly ground and in good 
condition. 

c. To avoid striking hands on cutter while setting up, move 
table with work as far away from cutter as possible . 

^ d. When using cutters in a vertical milling machine, do 
not take an excessively heavy cut or feed. Such a 
feed or cut could break the cutter and Injure r>e tor. 

. e. Do not try either to tighten or to ,take off arbor i. :t by 
applying power to machine. Make sure motor t , "Off" . 

f. Check speeds and feeds, 'and feed work against ^direc- 
tion 'in which cutter is rotating. 

g. Keep hands away fronm work when machining. 

h. Never reach over a revolving Jcutter, especially the 
side of cutter which cuts into the work. ' 

I.. Use a brush not tna hands to remove chips. . 
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9. Shape r Safety Rules 

a. Be sure ram, tool head, tool, work, table-support 
clamping screws, and vise are properly secured in 
place, ^or position, and that the tool head and tool 
clear the work before starting the shaper. Place a 
mstal shield or heavy, close-mesh wire screen over 
the tool to catch the chips. 

b. After setting the stroke length and position, check to 
see that adjusting nuts are tight. . 

c. Remove all wrenches from machine after completing 
setup. 

d. If magnetic chuck is used, be sure current is "On" 
before sta^r^ting machine. 

e. Stand paral ^Vto direction of stroke of machine when:, 
it is running and never reach across the table between 
strokes of the ram. 

f. Never remove chips while ram is in motion. 

10. Spinning Lathe Safety Rules 

a. Beware of sharp-pointed metal edges when cutting the 
nretal disc to size and when getting it ready for spinning. 

b. Check over the spinning lathe to be certain that it is 
in a safe condition for spinning. 

c. Be sure the tool post is securely tightened in place 
before attempting to spin. 

d. Always wear goggles. / ^ i 

e. - Remove all burrs formed during the trimming opera- 

tion with a file. 

f. Make certain the spinning tools are fitted solidly to 
the bundle. , 

g. Never stand in line with the disc during the centering 
operation. ' 



h. Always double check the condition of the follow block 
on the disc - Rennennber to re-tighten the tailstock 
after the disc has been centered. 

i. Use care when handling a disc that has been annealed 
and naay still burn you if you do not use tongs or wear 
gloves. 

j. Do not attennpt to do spinning unless you are positive 
of what naust be done and how it is- to be done. Seek 
help if you are in doubt or do not know a specific 
operation. 

Portable Power Equipnaent 

a. General Requirennents 

1. Do not attennpt to oil, clean, adjust or repair any 
power tool while it is running. 

2. Always wear proper, clothing and safety goggles. . 

3. Do not operate any portable tool unless authorized to 
do so by the instructor, or under supervision. 

4. Do not try to stop any portable tools with your hands 
or body. 

5. Always see that work and cutting tools on any portable 
tools are clannped securely before starting, 

6. Keep the floor clear of metal chips or curls and waste 
pieces. ; 

" «■ , - ■ " ■ 

7. Get help for handling long or heavy pieces of material. 

8. Concentrate on the work and do not talk unnecessarily 
while operating portablie,equipment, 

b. Portable Electric Tools Safety Rules 

I. Select a location that is dry and not grounded for 
using a portable electric tool or appliance, so as to 
avoid serious electric shock. 



2. 



Remove the chuck key or other adjusting device before 
turning on the power. 



3. Be sure the sNA^itch is in "pfP' positionr before plugging 
into socket. 

4. . Support work securely before using portable electric 
tools. ^ 

5. When finished with a portable electric tool, turn off 
switch and hold equipment firnaly until it connes to a 
stop. 

Welding Safety Rules 

a. Gas Welding - (Oxygen-Acetylene) 

I. Wear approved goggles when welding. The lenses are 
made in different degrees of density; Select the lenses 
that are best suited for you. 

.2. Never light the torch with matches. Use a spark- 
lighter. 

3. Do not allow anyone to watch you weld unless' they 
wear suitable goggles. 

4. It is only necessary to turn off the torch if yoyare ' 
going to reposition the work; however, the entih§ unit 
.should be turned off if the welding job is cpmpleted. 
Careftjlly hang up the torch . 

5. Never light the torch with both valves open. ^ 

6. For added protection, vi/ear welder*s gloves, leather 
'apron,* and sleeves when welding. 

7. Never attempt to blow dirt off your clothing with gas 
pressure. The clothing will become saturated with 
oxygen and/or acetylene and \A/ill literally explode if 
a spark comes in contact with it.. 

b. Arc Welding 

I. NEVER arc weld or watch arc welding being done 
without using a protective shield made specifically 
for Arc welding. 



2.- Wear goggles when chipping slag. 



3. Wear approved clothing for welding. 

4. Do not weld where solvent or paint funnes may coll 
Renaove all flananaable naaterials fronn the welding 

5. Weld only in a well-ventilated area. 

'6. Report any cuts or burns pronnptly to instructor. 

7. Wear goggles under the shield for additional protection. 

8. Do not weld containers until you can deternr^ine whether 
they stored flannmable ^liquids. If they have, get; them 

" steam cleaned Vr fitl them with water before welding. 

c. Spot Welding ^ 
I. Wear goggles and gloves. 

^. Select proper setting for nriaterial being used. 

3. Weld only in well ventilated area. 

4. Treat ahy cuts or burns promptly. 
Finish Operations Safety Rules ^ 

a. Read instructions on finish container and follow them 
carefully. 

b. Wash your hands after applying finish or using solvents- 
to clean the work. 

c. Examine the work for rough edges and burrs before o 
attempting to clean it. * 

d. • Use a well- ventilated area to apply finishes. 

e. Keep open flames and sparks away from areas where 
finishes are being applied or solvents being used. 

f. Use a filter mask when spraying finishes. 

g. Wear goggles when buffing. 

h. Secure immediate medical attention if solvents or foreign 
matter get into your eye. 



, -Ss-. 



i. Clean up any spilled solvents or finishes. 

j. Dispose of used waste or wiping cloths by placing thenn in 
steel approved safety cans. 

7. Pr'eventative Maintenance (j^ 

a: Put tools not in use in a safe place while you are working. 

b. Rjt. tools away when you are through with thenn, 

c. Have an assigned place for each tool. ^ 

d. Do not leave sharp tools protruding fronn bench. 

e. . Always use the right tool for the job. 

f Handle precision naeasuring tools with great care. 

' ■ " «' ' ■ 

g. Wipe precision tools clean of finger prints after using 
and keep in separate boxes. or cases. 

h. Apply a light dressing of oil on precision Cools when in 
storage. . 

i. - Keep tools sharp. 

j; Use proper speeds for cutting topis. 

k. Keep machines properly oiled and cleaned at all tinnes. 

I. Use the right kind of tool nnaterial for the purpose of the tool. 

nn. c Use a tool with the correct hardening heat-treatnnent. 

n. Use a correctly designed tool. ,X 

o. Properly apply the tool in the nnachine and use a proper 
coolant and lubricant". 

' ■ ■ ^ 

p. Keep all hand tools and nnachines in proper working con- 
dition. 
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^ Drafting 

I. General Drafting ^oom Suggestions 

a. Adequate cabinet space with large enough shelves to accona- 
naodate drawingjc 

b. Bookcase for storage of reference materials. 

c. Cabinets for storage of instrunnent^ and naaterials for daily, 
use. ^ . 

d. Cabinets for storage of instrunnents and nnaterials for an 

indefinite period of tinne, 

, fi * ■ 

e. Class roonn ecpipped for use of motion pictures, film strips, 
and overhead projector. 

f. Washing facilities with hot and cold water. 

g. First aid box and information clearly labeled. ^ 

h. Chalk boards and tack boards are secured in place. 

2. Specific Drafting; Room Suggestions * 

« 

a. Color 



See attached 



b. Lighting 



c. Sound Consult written material 

and specialist in each area. 

d . Space 

?. 

' e. Storage 
f. Ventilation 

3. General Equipment Suggestions 

a. Equipment List Attached 

4. Specific Equipment Precautions Suggestions 

a. Compass: Keep points covered and compass closed when 
not In use . 
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b. Dividers: 'V" 

c. Paper cutter: Keep fingers away from cutting edge. Do 

not cut too nxjch paper at one tinne. One 
operator only. Keep knife blade down and 
locked in place when not in use. 

d. TriM'm ing Shettrs: 

t 

e. Knife set: 

f . Reproduction nnachine: ventilated 



\ 
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Space Reqi 
in the Drafting Room 



EVEN in the drafting room it is im- 
portant thai adequate space be pro- 
vided around every work station. Al» 
though the need for safety precautions 
b«re is relatively less, acute than , it is 
in the shops where machinery co»istitutes 
a major part of the equipment, sufficient 
space is necessary to permit^ood work- 
ing conditions* 

It is advisable to provide adequate 
space both behind the drafting table and 
in places adjacent to the aisle in order 
to eliminate any accidenhal jostling of a 
T*5quare or triangle by a passing pupil 
The standards suggested here are be* 
lieved sufficient to provide that freedom 
of action which is so necessary to draft- 
ing- . 

While the eight work stations pre- 
sented :n the drawings* may include 
pieces of equipment no't present in all 
shops, the diagirams can serve as a guide 
when and if such equipment is added to 
the shop. 

It is also likely that the size of some 
drafting rooms now in use may not per- 
mit allowing as much space as is set 
fort*i in the standards* In such drafting 
rooms the standards shoufd be adhered 
to as closely as possible. In new installa- 



tions, however, the standards should in planning a modern and efficient draft- 
definitely be insisted upon. 



For other suggestions to be followed to 44, 



ing room see the check lists on pages 41 
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^ BLACK OR COLORED 
LINE REPRODUCTION PRINTERS 
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BLUEPRINT MACHINE 



"Wo 



(NoT&: The brotceD line around most of the 
drawingi does not necessarily indicate painted 
lines on the floor for aisle purposes. The area 
between machine , and broken line represents 
the work space rtfconimended.) 
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Equipping the Drafting Room 



THE following is adapted from the 
}>asic equipment* list for -drafting 
preparrd tor the North Carolina Indus- 
trial Education Cef{ters. 

Provisions are for a class of 24 
students. 

' INSTRUMENTS AND TOOLS 
Item Quantity 

Blackboard set I 

Cliutkboard machine 1 

Board, drawing, 18" x 24" 2^ 

\la<«tnimcntsets .24 

Compass, bow ; 24 

Cqmpass, beam 1 

Circular protractors 2, 

Cutters, 24" X 24" 2 

Curves, irregular French (set) . . . ^ 1 

Dust brushes 24 

Drafting machine 9 

Edging machine . . . ^ 1 

Erasing shields 24 

Lettering instrument . . . .' 24 

Ledcring set V. . . « . .' ^ 1 

Map measures\ s 1 

Mobile parallel ruling units 8 

Pencil sharpcnersX. 2 

Proportional divider 1 

Pointers, pencil . . . X 24' 

Scale, engineer^ 18"^ I 

Scaleji,18" 9 

Scales, 12" <»......... \ 9 

Scales, triangular hardwQod, 12" 24 

Triangles, JO", .30o/60o . . , - 24 

Triangles, H'\ 45o/90^ . . , .\ 24 

T-squarci, 36" . .24 

'Templates^ assortment determined by most 
frequentrusage \ 18 



Trimming shears 1 

Rulc8, adjustable curve 1 

FURNITURE AND ROOM EQUIPMENT - 
Copy printer, diazo,4J2" or 30" White printer 1 

Covers, board, 37^" x60" ' 24 

Drafting dc5ks 37^" x 60" 24 

Chairs, high desk, adjustable, with back . . .12 
Chairs, high desk, adjustable, without back .24 
File, flat drawers, 50" x 38'^ ........... c 2 

Closed base for above' file . . i 2 

Storage cabinet, swinging door style, 36" x 

24" X 78", w/Iock 1 

FjUe cabinet 1 

THE following list of equipment Jof 
teaching structural drafting is from* 
a list prepared by the Engin'ecring Ex- 
tension Servfce of the Texaa Ay^and Mr 
University System. It is presumed that 
the regular drawing equipment is al- 
ready present. 

' STRUCTURAL DRAFTING EQUIPMENT , 

Beam compass, 18" 2 

Bookcase;f with lock "l 

File, drawing, five drawer 1 

Pencil sharpener, draftsman ....^ 1 

Pencil sharpener, ordinary 1 

Pointers^ lead, abrasive type o6 

Reproduction hi^chine, 24" x 36" capacity 1 

Triangles, 16", 300/60° 2 

Triangles, 16", 450/450 ..^ 2 

Tables, ordinary, 30" x 48" 2 

THE following list of equipment for 
drawing", planning, and sketching 



\ 
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7)i« b«tt*«quipp«d drawing rooms oIm Hot* provltlofii for ttoroji* of tuppl^* and for pretocHofi 
of thorn whon not in^uto. H»f« it o ttorogo imil li%Hh» dmHlng room of ^o MuhUnWg Townthip 
High School, Lovroldaliw fo, Tho,«nit contolnt ipeco for boordi, ivpplto^ «jit^ oqvIpm«fit ond for 



for instri^lion in the junior-high , 
is compiled from several suggr,sir,| |;^|, 
It is designed for a class of 15 stndi nu 

JUNIpR-inCH DRAWING 

Boards, drawing, 18" x 24" |^ 

Brushes, drawing board . •. • . .* ! 1 5 

Instruments, complete sets [ ^ 

Instruments,' partial sets, including diviil^r^ 

pencil compasses . . , .4 . :l S * 

Curves. French, assorted jj 

Scale, hardwood, ivory edge,'12" . , . * a*; 

Triangle, 30o/6po, 8" ; [ [ [ [\\ 

Triangle, 45o,«6" [ J5 

T-square, ^24", amber edge [ [\\ 

Protractor, 6" 1^5 

EraSing'shields |.«; 

Tables, planninc, 36'* x 60", height 27'' . . « 
^Stools, drawing, 24'^ ^5 

THIS IL^t of tools and eqtiipm(*nl for 
instruction in drafting is aclaptnl 
from several lists. 

INSTRUMENTS FOR EACH STUDENT 

Triangle, 30o/60o, 8" and 45o, 8" 
Duster, bench 
Scale, architect's, 12" 
T-square, 24 * 

Board, drawing, 18" % 24" ^ 
Instrument set ' 

DRAWING-ROOM I.NSTRUMENTS 
Lettering set 
Parallel rides 
Drafting machine 
Reproduction machine 
V/all-type drafting unit, board 48" x 96*' 
Ellipse templates 
Tool designer's template 
^ Lead pointers " • 
Mechanical lead holders 
Eraser, electric* 

Proportional divider « 
Compass, beam 

Compass* drop bow pen and penci^ 
Pen, contour 
Pen set, technical 
Knife set 

Scale, engineer's, 12" 

Calipers, inside an^ outside spring 

Caliper, vernier ^ " 

Caliper, micromet<ir > 
^ Combination printer and developer, 47" thn»it 
* Curves, French, mixed sizes 

Paper cutter, 15" 

Blueprint frame 22"x30" 

overhead projector 

FURNnURE ^ 
Drafting table with board storage and'«tu44 

for each Mudent ' . 

Drawing table, instructor's 
Bookcase 

Storage case and fding caUnet. ' "~" ' 

Sink»wali,30"x20"xl0r 
Tracing table 
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F. Power * / '■ ^ 

/ ■ . ' , ■ ■ . ' 

I . General Rules - — Automotive Mechanics 

a. The automotive laboratory should he kept clean. 

b. No one should use «the machines unless he has had proper 
instruction in their use. ' 

c. Scuffling,, playing, 'throwing, loud talking, and running is 
. ABSOLUTELY FORBIDDEN. ' 

d- The floor should be kept clean of all scrap materials, part^. 
and tools. ' ' * 

e. All injuries, even a small scratch or cut, must be reported 
to the teacher immediately. 

f. If automotive parts, hoses, jacks, extension cords, and otHer 
objects are carelessly left on the floor, ^they may cause a ' ^ 
fall. ' These items should be kept out of walkways. 

, g. All -students should be familiar with the location and use of all 

fire. fighting equipment in the shop.^ 

* ■■ - 

*h. All students must be familiar with the emergency exits. 

i . It is most important that proper ventilation be maintained in 
.the automotive laboratory at all times and ospecially when 
running gasoline engines. 

j • Be sure there is adequate light where you are working. 

k. When working under a car, protect your eyes . 

I • It. is dangerous ^to italk to an operator of a machine which is 
• • running. »" • • ' ^ • • 

nr^. The power must be OFF when oiling or cleaning any'typ^ of 
^ * equipment. « . ' 

_ . \ ' • ■ . « 

n. Observe good housekeeping at all tinres. Wipe up- grease, 

water, oil, etc., immediately, or cover with sawdust or sand. 

— ^ Bercareful with sharp pointed oil cans. Do not leave them 

where sc^j^rneone may fall on them. . . . 

p. Oily.^ihd greasy rags should be kept in sealed metal containers. 
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q. Check the safety relief valve on the compressor every day. 

r. Report all injuries, however slight, to the teacher. 

s. Wear eye protection at all tinnes when working in the lab. 

t . Do not wear loose clothing angi roll sleeves up above elbows ^ 
when operating machirw^s.* 

u. Store gasoline in safety cans, designed for that purpose. 

V. Use only approved cleaning fluids not gasoline for parts cleaning 

w. Use a face shield when using compressed air. 

X.' When working under a car on a lift, a hard hat should be 
' worn. 

Specific Automotive Safety Rules ^ ' r 

a. Hydraulic Floor Jacks 

f. Do not use a jack if there i? any dcv:bt about its safe oper- 
ation. 

2. Do not work under any car or object supported by a jack 
alone. Use axle stands for safety, 

3. When the floor jacks are not being used, they should be 
placed out of the wa^ whereto one will fall over theme 

4. Never lift or lower a car or object if someone is working 
underneath. ■ - 

b. Lifting Heavy Objects - * . ^ ' , 

1. When lifting any object, be sure tp grasp it firmly so it 
will not slip. 

i 

' * » ' 'j * 

2. ^ Lift With your legs and not your back. • 

3. Keep your back as nearly vertical as possible while lifting. 

4.. Use assistance for lifting a heavy object. Lifting objects 
which are too heavy can cause serious injury. 

108 - 
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' c. Tires 

1. Inflate tires only to recomnnended pressure. 

2. If gauge appears to be faulty, notify the teacher/employer, 

3. Avoid looking directly at a tire or valve while inflating, 
A blast of air could blind you. 

4. Stand as far to one side as possible when putting air in 
tires and protect face-with_fendet. in case the tire blows. 

d. Fires \ 

1. Gasoline should NEVER be used as a cleaning agent. 

2. Keep all oily and gasoline soaked rags in a fireproof ^con- 
tainer. 

3. Learn the location and use of all fire extinguishers. 

4. When starting or operating an automotive engine, a fire 
extinguisher must be readily accessible. ^ 

3. Small Engines 

<) . 

a. Pull the spark plug wire off a spark plug before attempting 
a repair. 

. b. Do not work around^ fan blade.while the engine is running. 

c. Never check the motor oil wit|i||ffehe engine running, 
""d. Never run an engine in a closed room. 

e. Never drain gas around a hot engine or In a closed area. 

You must always wear safety glasses when operating on an 
engine or working :with any solvents. 

-g. Never let the starter cord snap back. 

h. . "Be sure the engine is properly mounted before attempting to 

operate it. " * 

' ' ■ . ■ t) ,v 

i. Never pull a spark plug wire off while the engine is 
running. . ' . . • , 



j. Never start a lawn rriQwer on stories or dirt. 
Chain Hoist 

a. Stand clear of any weight being lifted With a chain hoist, 

b. The hoist or lifting device should never be overloaded, know 
the capacity of the hoist and follow it, 

c. Working under an engine or car held up by a hoist is forbidden. 



d. After lifting, block the car and take the weight off of the hoist, 

e. Lift straight up. Do not pull the chain to one side. This may 
cause the load to shift, 

f. Do not play with the chain hoist, 

g. When through using the chain hoist, put it away. 
Grinder and Buffer 

a. Goggles or a face shield nnust be worn yvhen grinding or buffing. 
Keep the glass ^clean, 

b. The tool rest on the grinder should be 1/8 inches from t^e 
grinding wheel. Excessive clearance permits work to jam 
between the wheel and tool rest. ] 

c. Be sure that the tool rest is secure anb tight. 

d. Always turn the grinder off before leaving it, 

e. Excessive pressure against the grinding wheel causes over- 
heating of the work and may cause breakage of the wheel. 

f. ' Be careful of fingers when using the buffer or wire wheel. 

g. Keep the grinder running at full motor speed. Avoid slowing 
the^ wheel by use of excessive pressured 

h. Small'pieces of metal rnust not be ground on a grinding wheel. 

i. When starting the grinder, do not stand in line with the wheel. 
J. Stand to one side vyhile grinding, , o 
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k. Allow no one to watch who is not wearing goggles or a face 
shield. 

I. Grinding wheels that do not run true must not be used. 

m • The work should always be held below center and to the front 
of the buffing wheel . 
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Electricity/Electronics ' 

a. General S'afety Rules , 

Everyone seems to know that electrical energy can be /danger- 
ous and even fatal to those who do not understand and practfifce the 
sinnple rules of safety. Strange as it nnay seenn, there are nnore 
fatal accidents involving electricity by well-trained technicians 
who either through over-confidence or carelessnessiviolate the 
basic rules of personal safety. The first rule of personal safety 
is always — THINK FIRST ~ and this rule applies to all industrial 
workers as well as electrical workers. Develop good habits of 
worKnnanshtp:; Dgar ^i L u use t oal s - cdrrQctly a nd s a fely . — Always 
study the job at hand and think through your procedures, your 
nnethods, and the application of tools, instrunnents, and machines. 
Never permit yourself to be distracted from youi^ work and never 
distract cfnother worker engaged in hazardous work. Don't be a 
clownl 

1. After the power supply is turned off, work on the electrical- 
circuits as if the power is on — remember that "unloaded 
guns kill" . ^ ' ' 

\ 

2. When a fuse burns out check the circuit for cauijse before 
replacing fuse. ' . \ 

3. Safety devices are designed to protect youj however, 
sometimes they don't function. - BewareV 

4. Always replace fuses with one of the proper rating for the 
circuit. > 

5. Know the location of the first aid kit in your shop. 

6. Insist that every cut or bruise receiive medical attention 
regardless of how minor it seems to be. 

7. An accident caused by lack of kno-wledg^ is inexcusable. 

8. The National Electrical Code and the Local Regulations 
nnust be followed for safe and approved^wiring. 

.9. Type of current should be determined prior to repairing 

~ or replacing wires. 

^ . ' - 
10. Do not use any equipment which produces a slight shock 
\vhen operated. ' 
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II. Never wear metal rings, bracelets, "or chains while 
.( working in the electrical trades. 

1 12. Never check circuits with Tingers to see if they are "Hot" . 

13. Never guess, always know exactly what you are about to do. 

14. Standing in water or on a danap floor is hazardous even 
when turning an electrical switch on or off. ^ 

15. Don't take a c^nce and touch one wire thinking it is the 
ground wire. 

16. Do not touch or move bruke tt-wtreg-ty ing on t he groiind , 

Report it to the police department. .. 

17. Always have another person with you while you work on 
high voltage. 

18. On all occasions study the hazards of electricity and acquire 
skill in preventing accidents. 

19. Loose wires and unknown switches should not be connected 
or operated without knowledge of their purpose. 

20. Always wear rubber-soled shoes, stand'on a rubber, mat 
or dry board without nails, and work as if ^e wires are 
"hot" when repairing or installing electricalXeqjipment in 
a damp basement. \ , 

• . ■ ' ■ ■ ■ ■ » 

21. Always wofpk one side of a circuit at a time. This mini- 
mizes the danger of closing a circuit with your body. 

22. All action around electricity should be carefully considered 
and physical movement be unhurried. 

23. After the electrical equipment and circuits have been checked 
against the wiring diagram the final connection may be 
made at the source of power. 

24. Never turn on the power until you notified all workers in 
the atrea. 

25. ^ A very dry stick is" used to move an unknown fallen wire 

or a person l^ing on a live wire. 

26. . Electrical appliances or fixtures should never be operated 



from thq^ bathtub or sink, 
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27* First aid to people-r^eceiving electrical shock should be 
administered only if you have read' the Annerican Red 
Cross book o>* the National Electric Light Association 
panaphlet. 

28. ^ Proper grounding of all equipnaent is a must for preven- 

tion of accideipts and fatal injuries. 

29. When .the source of power is turned off the same person 
^ who directed it to be turned off should always turn it on. 

30. Always make sure the power is off before working on 
electrical equipment or circuits by testing with a glow 
tube tester. 



Specific Safety Rules in the Electrical Fields 

1. Vacuum tubes get very hot when in use; you should wait 
for them to cool before removing from the chassis. 

.. • ' 

2. Handle all components^ with care - five and ten wat^ re- 
sistors get very hot and may give you a t^ird degree burn. 

3. Capacitors retain a charge which sometimes causes burns, 
or a fatal shock. 

. ■ ■■ ■ A" 

4u Soldering irons and guns should be placed or storied after 
use in such a manner that someone does not accidentally 
burn himself.' 

5.. Never shake hot solder off when'de-soldering joints be- 
cause you or your neighbor may be hit In the eyes/ face, 
body, or clothes. * v ^ 

6. File metal corners and sharp edges of chassis and panels. 

7. Always select the proper tool for the specific job. 

8. Safety glasses should be worn when grinding, chipping, 
or working with hot metals which may splatter. • 

9. While working with acids, etchants, and, finishing fluids ^ 
protective gloves and clothing should be worn. 

10. An orderly work bench will prevent accidents and injuries. 

11. Never work alone. 
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12. Don't talk tor Anyone while you \A^rk or t^lk to someone 

•working because it may distract them and cause an accident. 

tr 13. Speedy work habits may be hazardous. 

^ 14. Replace all two wire input plu^s with three wire plugs. 

15. Only repair or adjust electrical equipment which is part 
pf_your job, — " , 

16. Never disconnect ground wires leading from electrical 
fixtures. 

17. All electrical power tools Should be properly grounded. 



insulation. 

19. Inspect droplights to see that the socket, plug, and guard 
are in good* condition. 

20. Battery power lights of not more than twelve volts should 
be used in wet or damp places. / 

21. Derenergize electrical circuity before working on wires 
or components. 

22. Always lock or tag de-energized circuits so others will 
not turn oh the power supply. 

23. A "drip loop" should always be used at the [Doint of entrance 
.of the service wires. 

24. Don't carry plugged electrical power tools with your finger 
on the trigger switch. 

25. Soldering irons should not be heated until red hot. . 

26. Do not use powder driven fastn^rs that will go completely 
through the material and cause injury on the other side. 

27. Always point tho powder driven fastner toNvard the wdrk or 
floor. 

28. Only load thp powder driven fastner gun when it will be 
used imnriediately. ' . , • 
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29. Always determine the amount of cxjrrent that a particular 
gauge of wire may carry safely. 

Preventative ^Aaintenance * ; ' 

•it. 

1. A conriplete first aid kit (unlocked) should be in the room 
at all times. 

2. A pupil should never be left alone to work in a lab. 

3. There, should be adequate lighting and ventilation in the 
labs. 

4. A non-skid abrasive paint should be applied to the floor 
areas around machines. 



-5-: Thtf^j^^ft-^K nTl h p , "p amig^-ba r" f y p p handlftc; on all exit dOOrs. 

6. There shall be proper grounding of a?[ power driven eqjLp- 
rnent . . ' , 

7. Provision should be made for orderly storage of text books 
and coats. ^.^ ^ 

8. The noom must have a phone; in it, 

9. Proper type of fire extinguishers should be set-up and 
easy to reach in case of emergency.. 
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* . . * - • . 

Safety Electricity Shop 

. Students/Instructor 

\. \ will not operate any testing equipnaent unless I have received proper 
instruction frona the instructor. ' *** 



2. . Circuits hooked up to Signal Generator-Power Supplies will be checked, 
"before final hook-up. , ■ • <>■ . 



3. All electric appliances e.g. , toasters, air conditioners, coffee pots will 
be disconnected frona a voltage source when being worked on ^ 

4. Radios, recordplayers, stereos will be grounded . . 



5. ■ All capacitors on radios will be discharged to prevent any shock 



6. Soldering runs will be placed in the proper soldering tray 

7. Keep the area^clean and tools in their proper place . •• . . 

8. No horseplay will be tolerated . 



9. No equipnnent is to be used without previous instruction 



10. . No machinery is to be used without asking the instructor pernnission 
first 



II. All injuries will be r-eported to the school nurse innnnediately 



a. When wiring switches, and outlets fijses will be ;^ennoved fronn the 

circuit panel. ' . "■ ■ 

.. • ^ \r' . ' . '" ~ 

b. All circuits will be tested with a. voltage tester prior to wiring any 
electrical device. ■ . ■ • ■ 

c. Current/is always shut off before nnaking wire changes in any 
circuit. ^ • 



d. ^Nyhen working on appliances or nnotors the circuit will be conn- 
pletely de^energized. • ' 



e. - All wire^ttings and arnnored cable will be discarded at the end 
6f the worKS3l^l^iod. ^ , 



f. / All worn out nnataraals will be replaced with U. L. approved 
nnaterials, \ 
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g. All rings, watches, and other nnetal objects rennoved before work- 
ing on circuits. • 



h. All hand tools will be covered with an insulating type of material, 



i. Outlet boxes will be nnarked as to the exact voltage they carry. 



j. Working area will be covered with a rubber insulating material, 



Depending upon student level (Course he or she is taking) they will receive 
instruction on all o^the below listed" equipment. 

SignarGenerators- Power Supply 

Oscilloscopes Low Voltage Power Supply 

. ' VRVM'S ^Pocket Meters - ^ 

. TRVM'S Tube Tester 

^CDwer Supply - Low Voltage 

L Objain manual and receive instructors approval prior to use. 

2* ^Output AC high 14.4 volts DC high 17.6 volts 

AC low 7.8 volts DC low 8.3 volts ^ 

3. Complete safety is assured by isolation of the output clrajits of this 
power supply. ^ ' ' 

4. There is no connection to the power line. 

5. The voltage available is sufficiently low so no shock hazard exists. 

' ■ ■ . * • ^> ■ ■ . ■ . 

6^ A six (6) ampere circuit breaker eliminates the possibility of damaging 
the power supply by overloading even if the output terminals are shorted. 

7. Additional safety feature'of this unit i6 the reset button that holds the 
circuit breaker open. . 

Oscilloscope 

I . Obtain Oscilloscope Manual ... 118' 



2. Unit is grounded. NO output voltage fronn this piece of eqjipnnent, 

.Sigrfal Gene rat or- Power S^^pply . * ' • s 

' ' ^ » .. — . 

1. /obtain the ManuaU'. 

2. Each stud^t will receive instruction priqr to use. 

■ ' w * 

3. Power supply is variable fronn 0 - 250 volts DC! 

4. The power supply is not regulated/ Ihis reduces the possibility of harnn 
to the stxident due to 'shock. The Student is taught to respect the output 
voltage, however, this, respect should not nnake hinn afraid to work with 
the power supply. 

The tube tester and the VTVM have circuit breakers built in to prevent any 
shock to the student or anyone operating the testing equipnnent. 

Other testing nneters work of two (2) I 1/2 volt D dry cell batteries. 
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H. Crafts Technology ' * - 
I. ^ General -Safety Requirements: 

a. ATTITUDE: Develop a good attitude toward safety. Work 

- safely and carefully. A safe attitude will, protect you and ' 
others. c 

b. SECURE APPROVAL: SecufJe approval fronn your instruc- 
tor for all work you plan to do. He/she will decide if the 
work caa be done and will be able to suggest the best, 
easiest and safest way to do it. 

V 

c. CLOTHING: Dress properly for your work. Rennove 
coats. Tuck in ties* Roll up sleeves, W<ear a shop apron. 

d. ^ EYE PROTECTION: Wear safety glasses when doing any 

operation that' may endanger the eyes, such as using 
lacquer thinner. Be sure that there is adequate lighting . 
for you to see what you are doing. 

-e. ^ CLEAN HANDS: Keep the hands clean, free of grease, 
oil and ink. ' * * 

f. CONSIDERATION OF OTHERS: Help others in your class 
and group. .'Be sure that you are working* in a safe man- 
ner so as not to endanger sonneone. Caution other students 
if they are violating a safety rule. 

g. TOOL SELECTION: Select the proper size and type of 
, tool for your work. Be sure that they are sharp and in 

good condition. Te.lV your instructor if tools are broken, 
have loose handles, or need adjustments. 

' h. CARRYIN3 TOOLS: Carry sharp and pointed tools pointing 
downward. Do not swing your arms or put them over your 
head when carry tng them. Do not carry sharp tools in 
your pockets. ' . 

I. CLAMPING STOCK: NA/henever possible, ^ch as doing * 
linoleum block printing, hold the work in a special holder. 

j. USING-TOOLS: Hold a tool in the correct position while 
using it. Msike sure that you push the engraving tool ^^^^ 
block printing away from you and other students. Be 
, careful when guiding a cut that you do not cut your^ fingers. 
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k. WORKING SPEED: Do not riish through your work. Keep, 
a steady, unhurried pace/ This is essential for safety and 
will produce the- best work*. 

I* FLOOR SAFETY: The floor around the paper cutter should 
be kept fr^e jDf litte^^^^^ out of the isles. 

Wipe up all spilled liquids iname^iatelyT" ~ — ' — — — - — 



rn. LIFTING: Lift heavy objects with your arnns and leg 

nnljscles. , 

n. MATERIAL' AND PROJECT STORAGE: ^tore your jobs 
that you are working on in the designated storage lockers. 
Do not leave nnaterials out on the tables or on the floor. 
Paper and tools should be stored in designated pieces. 
'■ • * ^ • .1. 

b. TABLE ORGANIZATION: Keep your materials for your 
job carefully organized on your table. • Keep sharp pointed 
. tools near the center of the table. Do not pile, tool^s on top 
of each other. Do not let sharp pointed tools extend c5ut " 
(V over. the edge of the table. Keep drawers and cabinet doors 

^closed. • ' . 

■ . 

p. FIRE PROTECTION: Use flanriiriable liquids only in approved 
areas. Close cans of thinners innnriediately. Be sure con- 
tainers are' properly labelecl. Dispose of all combustible 
nnateV^ials irhmediately or store them in an approved con- 
tainer. All flammable liquids should be stored in an 
approved, fire proof, metal s^tor age cabinet. 

2. Hand Tools" 



a. Use. the right tool for the job to be performed. 

b. Be sure that tools and hands are clean and>free of grfease 
or .oil before using.', - ' .^/^ 

c. Cutting tools should be sharp when using them. OjII toQls 
cause accidents because of the greater force required to 
use them. - 

d. Sharp pointed and sharp edge tpols should be carried 
pointing downward 

e. When you hand tools to others, give^ffilm with the handle 
•first. *" ■ • . \ \ V 
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f. Always report damaged tools to the instructor. Damaged 
tools can cause injuries* ' - 

g. Tools should always be wiped free of grease or dirt after* 
. use and; they should be returned to the proper storage^ 

location. - 

h. Be careful not to drop heavy tools on the floor. 

i. Be sure to cut away from you when cutting silk screen 
film or doing linoleum block printing. , 

Crafts Machines • * . 

T 

a. General Requirements: 

1. * Always be sure tq get the instructor's approval to • 
operate a machine. . 

2. Wear appropriate clothing. Remove coats/ Tuck in 
ties. Rdll'up sleeves. Wear a shop apron.. 

3.. Be wide-awake and alert. '..Nev^r operated machine 
while you are over-fired or sick. 

4. Think through the operation before perforpning it. 
Knovy how you are going to do it^ and what the rnachine 
will do. : ^ 

■ ■ ■ V. .■ . .\ ^ ■■/■is 

5. Make all necessary adjustments before' turning on the* 
machine 1 Some adjustnr\gnls on certain machines 
will require the approval of the instructor. 

6. . Never remove or &djust a safety guard without the 
permission of tlie instructor^ " 

,1 

/7. Use approved safety devices. Some^machines may 
require the use of a specia'l jig or fixture. 

. '■ ■ ^ . J ^ » 

8. Keep the machines clear of tools, paper and project 

materials. Keep the floor around the' machines free 
of Scraps' and litter . ^ 

9. * Allow the machine to reach their fUll operating speed 
' before starting to use them. 

10. \ F6ed the machine carefully and only^as fast as the 
machine will takis the material. 

122 \ 



11. Maintain the MARGIN OF SAFETY specified for .the 
machine. ' , - 

12. If a machine is out of adjustment or not working properly, 
, shut it off immediately and inform the teacher . 

13. Make sure that you are the one to control the machine. 
Start and stop the fnachine yourself. If someone is helping 
you, be 3ure that they understand what you are doing 

and what is expected of them and how to do it. 
-S-".. , , . . ■ » 

14. Do not allow your attention to be distracted while » 
operating a machine. Be sure that you do not distract 
the attention of others who are operating machines. 

15; ''Stay clear of other machine opera torp. \A/hen finished 
with your machine, shut it off. Never leave a machine 
running or unattended. Do not crowd around while 
waiting to use a^machine,. 

* ...... ^ 

16. MaT<e'sure that ^11 machines are well guarded. 

Specific Requirements: ^ 

" ' . 1. . * ■ 

I. Be carefiil when cutting glass'^wlth a glass-cutter or 
bottle cutter so as not to cut yourself • 



2. Always wear eye protection when cutting glass. 

■ ■ * ■ ■ 

3. Be careful,, not' to cut youriself when rennoving plaistlc 
castings with a sharp knife. - 

' . * • . - '. 1^ ■' ■ ■ ' . ' ' • ' ' " ' ' ' '. ' 

4. Be careful not to cut your fingers when using sharp 
metal for jewelry, such as, copper, aluminum, silver 
or brass. 

5. Be careful not to spill hot, melted wax on you when 
making candlesw 

6. Always wear eye protection when using hot, melted wax. 

■ \. ■ ■ .'■ • ■ . ■ ■ ■ ■ ^ ' ' 

7. Do not use y^ater to extinguish a wax fire. ^ 

■ ■ ' ■ • 

8. ' Be careful not to break'a glass mold when pouring 

hot^ nnelted wak Into it - . 

9. ;, Ne of airplane dope (glue). 
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1 -.j_lO.,- - Always- wear _feye_ protection when_using_a sold©rtn 
* copper. ' . 

11. Always wear protective clothing when soldering. 

12. Do not point the can at anyone while using hair spray, 
paint, varnish, lacquer or clear acrylic spray. 

0 

13. . Always wear eye protection when working with acids. 

14. Always wear protective clothing when working with 
acids. 

15. Do not burn your fingers on the kiln or copper er>anneling 
kiln. 

16. Do hot hit fingers with hannnner when pounding nails ^ 
for string^ art. 

17. Be careful in plant selection hot to select poisonous 
ones for plant dying and leaf art, such as, poison ivy, 
poison oak, poison sunnac, yew, aleander, hemlock, 
laurel, rhododendrunn, wild cherry, beech, poinsettia, 
lily-of-the-valley, horse chestnut, and wild cherry. _ 

18. Make sure that all lannps are electrically wired correctly. 
' igrr r^ear protecftve clothing when using stain. ~ 
Finishing Operations 

a. Eye protection nrxjst be worn while using cleaners an^ solvents. 

b. Dispose of an wiping rags in a closed, metal con^ 

c. Do not use lacquer thinner tn the pr^ 
name while dotngi silk screen work.^' 

d. Clea ni Ag flLLLdi:^-af^=^^ st-or^dTrTX^ proof, 
nnetal ,cabtn€jt..;\,':'-V---; 'i]/''-.:. '•'^.l-^; 

e . : NA^sh hands tmnnediately after ustng cleaners and solvents. 
Pr€^ntattve Maintenance ; ^ 

■ I . A complete first aid kit (untockecO sh^^ the room 

\. at: all. times. ■ 
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2. Never leave an injured pupil alone in the room, 

3. A pupif should never work alone in the room. 

4. There shall be adequate lighting and ventilation in the room. 

.-■ if - . . ■ 

5. The floor shall be smooth and unwaxed. 

6. Non-skid abrasive paint should be applied to the floor ai^as 
around machines. 

7. There shall be "panic bar" type handles on the exit doors. 

8. There shall be proper grounding of power driven equipment. \ 

9. There shall be a wash-up sink and other work sinks in the 
room. 

10. There shall be hot and cold water, paper towels and suitable 
hand cleaners in the room. ' ' . 

i# ■ " - . > 

11. Provision should be made for orderly storage of book^ anti 

coats. . . . ■ . , ■ 

• • » * 

12. Heavy pr breakable items should be stored on the floor^ ^ 
under shelves. v . . 

13. Pupils are not to use a chair or bo;c to reach top shelves. 

14. The room must have a phone, in it. 

15. Proper type of fire extinguishers should be used in the room. 



.IX. r^-^ Handicapped 

The school population now includes naore handicapped students than ^t 
had in the past. Sonae students used to go to special schools, while others 
nnay have been cared for in other than school situations. Some handicapped 
students were just not able to participate in sonae progranas sinaply because 
special arrangennents had not beeh nnade for thienn to do so. 

In recent i^ears laws have been passed, requiring that the local school 
systenns provide education for students with various handicaps, students who 
in the past had not been educated in the general public school, or for whom 
full programs were not available in the publid schools./ 

» ■ ■ V " 

. ■ ■ X ' ■ . ■ . ■ 

Provisions must be made to accommodate people with various handi- 
caps so they can operate machinery, equipment and tools safely, 

• ■' ■ o ■■ ■ 

This might mean that-certain equipment would have to be adapted, or 
that arrangements would have to be made to allow some students to reach 
certain equipment. 

It is possible that additional staff might have to be present when some 
students are in the room, or that the number of students in the area be lim- 
ited. ... 

Withr handicaps being so many and so varied, one nrxist make arrange- 

J[r}?Jl*s for JUnpseJ^^rith. wtaom^the-^ — r~TrT 

Special funding might be available from state and federal sources, to. 
help inriprove the offerings in the various areas. . 

. ■■ ■ . ' ' 

Some national civic associations are interested in providing finaihcial, 
or material help to school systems for some special projects. Local chap- 
ters should be contacted to find out what is available. \ 
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SAFETY FOR DEVELOPMENTA LLY DISABLED 
AND HANDICAPPED STUDENTS 



A. Civil Rights Mandate 

The Rehabilitation Act of 1973, Section 504 was initially enacted 
into law to protect the civil rights of all handicapped Anaericans. The inn- 
plennentation regulations and enforcement provision did not beconne law until 
June 1977. Now, however, it provides greater opportunities for physically 
or mentally handicapped ipdividuals. 

The basic requirements of the law a^re summed^up in the following 

• sefetlon: 

• General Provision Against Discrimination (Section 84.4) 

Any program or activity which receives federal financial assistance (I) 
may not exclude qualified handicapped persons from aids, benefits or ser- 
vices; (2) must provide equal opportunity to participate or benefit; (3) must 
provide services as effectlve^^as those provided to the nohhandlcapped, and 
(4) may not provide different or separate services except when necessary to 
:^3rovlde equally effective benefits. 

Services need not be Identical to those provided to the nonhandlcapped, 
but mcrst be" the equivalent to them and must afford an equal opportunity to . 
achieve results In the most Integrated setting appropriate to the persons 

'••needs. " . ' , ■.'•v...^ , /. . - .^ vv-V"-- - ' 

Mainstreamlng Is the result generally associated with Section 504. It 
puts students In a "least restrictive environment," usually a regular jclass- 
room or lab situation. When one or two special needs students are maln- 
streanhed Into a regular class, special safety considerations and/or pre-^ 
cautions must be taken by the teacher. Such situations will have to be adapted 
to the Individual needs of the student and the program. . . 



B. -General Statement * ■■■'^'^^ 

The responsibility for ^afe working conditions In a school laboratory Is 
the prime concern of the teacher and all the students who work In the facility. 
With this In mind, the Instructor of industrial arts subjects should make a 
sf^eclal effort to teach safety to the disadvantaged and handicapped students 
enriDlled In his or her program. Many special students such as these will 
need added Instruction in safety with emphasis on personal responsibility to 
themselves and others with whom they work. Initially, instruction should be 
given in a classroom setting for short periods using an abundance of visual ^ 
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aids to explain proper safety procedures . Small group demonstrations can , 
also be very effective while using the actual machines and tools « Individual 
instruction should follow the small group demonstrations before the students 
actually use the equipment in the laboratory. In addition, safety reviews 
should be repeated at intervals to help reinforce safety procedures. 

Industrial arts teachers must be alert at all tinnes during the working 
sessions for unsafe conditions and actions by the special students, and should 
be ready to take remedial steps if needed. Other sections of this manual list 
specific safety procedures and lessons that the teacher should follow to instill 
safe working habits in the student with special needs. 

C. Suggested Teaching. Techniques 

I. Be sure that eye protection is worn. Have the students remind 
each other that safety glasses must be worn. 

2. . Check out each student on the power tools that he or she is about 
to use. Review the safety rules from time to time with each stu- 
dent — especially after a vacation or prolonged absence of the 
stfjdent. Be sure to document the reoccurance of this instruction. 

3. Medical records should be checked to determine if any special stu- 
dents are subject to seizures, fainting spells, etc. If the teacher 
finds someone'who has one of these conditions, that individual 
should be given additional monitoring while using all equipment. 

4. Make students aware of the potential dangers "of cleaning agents, 
cutting fluids, solvents, thinners, lubricants, etc. 

5. Remind students periodically of the importance of keeping work 
areas clean and free of hazardous objects. V 

. 6. Usually there is not a problem of horseplay by special students in 
a shop class unless they are encouraged by other students. The 
amount^bf horseplay will depend on the professional personnel and 
the rules established for the laboratory. If students are kept busy 
,and supervised, horseplay for the special student is no major 
problem. 

7. Isolation of a special student whe^ rules of the laboratory are 
violated has been found to be one of the most effective methods of 
discipline. Keeping the. student separated from the rest of the 
group should last no longer than orie class period. , . 

8. Special students have a tendency to wander about the laboratory 
area. They must understand that they have an area to which they 
are assigned and must stay there. 
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9. Testing of the special student's abilities shcxjld be done by continual 
• observation by the teacher, and denaonstration by the student. 

Evaluation should not be limited to tests reqjiring reading, writing, 

and conaprehension. 

10. The teacher should design jigs and fixtures that serve to promote 
a- higher .level of student success while using tools and nnachines.^ 

11. Connnnunication between teacher apd student nnay be enhanced by 
using devices that inaprove reception and expression of infornnation. 
Annplifying and magnifying stimuli, whether coming in 017 going out, 
are important considerations. 

12. Individualize the program of instruction as much as possible to 
modify the instructional method to meet the needs of the student. 

13. ' Plan to reserve .a portion of your facility that can be made free 
-from noise, physical stimuli, and visual stimuli. This may help 
those students who are easily distracted by. them. 

14. Minimize access barriers to sinks, tool cabinets, doorways^ 
machines, workbenches, shelves, desks, etc. 

15 » Accept the child as. he or she comes to y6u. Keep in mind that 
. the student^ s success depends not only upon his or her own 

characteristics and abilities^ but also upon the teacher's attitLjde 
and the quality of the learning environment. - . .. 

16. Employ the aid of the special education resource people on your 
school staff.: These people are specialists who can provide you 
with valuable information in dealing with the problems of thte 
special needs students enrolled in your program. j - i-v ' 



17. Keep in mind, that special needs students respond very favorably 
to frequent verbal praise and reinforcement i ' A non-reading' 
"hands-on" environment may provide some real positive feelings of 
success for them through this praise, and also by seeing their 
finished products. ' , • ' 

18. Encourage heterogeneous grouping with the classroom. Placing 
the special student within a small group of students with various 
abilities will provide him with models for behaviour in a labora- 
tory or other industrial-type facility. 
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Resources For Safety Instruction 



Appendix A 
Appendix B 
Appendix C 
Appendix D 
Appendix E 

'Afjlpendix F 
Appendix G 
Appendix H 
Appendix I 



General Information Sources Regarding OSHA 

The Student and Safety In Industrial Arts - ^ 

Hazardous Conditions Report * 

'Accident Reporting/Student Accident Report „ . ^ 

Pennsylvania School Industrial Arts Safety Inspection Check 
List ' ^ 

o 

Selected Bibliography 

Connecticut Eye Safety Manual 

Pittsburgh Paint Color Coding 

Equipment Instruction Sheets and Evaluation 
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General Infornnation Scxjrces Regarding OSHa' 
XOcc^P^tional Safety and Health Act) 

o 

NIOSH (National Institute for Occupational Safety and Health) 

Regional Ofrice: . 

K DHEW - Region I 

Governnnent Center (JFK Fed. Bldg.) 

Boston, Massachusetts 02203 
Tel: 617-223-6668/9' 



2.. OSHA Regional Office 

U. S. Department of Labor 

Occupational Safety and Health Adnninistratton 
JFK Building/ Roonn 184 
Boston, Massachusetts 02203 
Tel: 617-223-6712/3 ' ' 



3. Conn • - OSHA 

Connecticut Labor Dept, 
Occupational Safety and Health Division 
200 Folly Brook Boulevard 
Wethersfieltf^. CT 06109 ' 
Tel: 203-566-7184 
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American' National Standards Institute (AN3I) 

1430 Broadvyay 

New York, New York 100 18 

National Fire Protection Association (NFPA) 
470 Atlantic Avenue , 
Boston, Massachusetts 022 10 



National Safety Council 
444 North Michigan Avenue 
Chicago, Illinois 606 1 1 



Health and Safety Consultants 

For a list of health and safety consultants write to: 
Annerican Industrial Hygiene Association 
c/o Williann E, McCornnick 

Managing Director 

^^t75-WoTf~~IZedges 
Akron, Ohio 4431 1 



The University of Texas Health Science Center 
P. O. Box 20186 ^ 
Houston, Texas 77025 
(7 13) 792-4300 



The Johns Hopkins University 
School of Hygiene Public Health 
6 15 North Wolfe Street 
Baltinnore, Maryland 21205 
(30 1) 935-3720 or 3537 

Departnnent of Environnnental Sciences 

and Engineering 
School of Public Health 
University of North Carolina 
Chapel Hill, North Carolina 275 14 
(919) 966-1023 
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Department of Environmental Health Mt. Sinai 'School of Medicine 

University of Washington 1 Gustav Levy Place 

Seattle, Washington 98195 • New Yorky New York ICX)29 

(206) 543-699 1 ^ (2 12) 650-6 174 

Departnaent of Environnaental Health 
University of Cincinnati 

College of Medicine / ^ ' 

3223 Eden Avenue 

Cincinnati, Ohio 45267 ♦ • . 

(5 13) 872-570 I ^ 



Harvard University 
School of Public Health 

665 Huntington Avenue' . 
Boston, Massachusetts 02 1 15 

(6 \7) 7 32- 1260 ] 



University of Minnesota 
School of Public Health 
420 Delaware Street, S. E.^^ 
Minneapolis, Minnesota 55455 
(6 12) 373-8080 

o 

Departnnent of Fannily & Connnnunity 

Medicine 
University of Arizona Health 

Sciences Center 
Tucson, Arizona 85724 
(602) 882-6244 



School of Public Health 
University of Illinois at the 

Medical C??nter 
P. O. Box 6998 
> Chicago, Illinois, 60680' 

(312) 996-781 1 

*■ » 

University of Utah ^ i o 

Medical Center -t'^O^ 
Room BC 106 DFCM 
Salt Lake City, Utah 84 132 
Q (801) 581-8719 . . 
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Appendix B 
The Student and Safety in Industrial Arts 



• - School' District 

Industriar Arts Departnnent 

School: ^ 

Teacher; . 

To: J 

Parent or Guardian 

" is enrolled in our industrial acts 

' (cNanne of Student) - * 

progrann and will have the opportunity to use Various tools and equipnnent. 
Appropriate instruction in the safe operation of these tools and equipment 
is given and close supervision is maintained at all .times. Although every 
precaution is taken to prevent accidents, a certain risk is involved due to 
the nature of the experience, the age of the student, and the learning environ- 
ment. ^ ' ^ 

We are asking your cooperation in impressing upon your child, the importance 
i of being careful.. This we believe will back up the instruction that is given in 
school. < _ 

We welcome your visit to our school and the industrial arts dejbartment to see'^ 
our program. These visits can be arranged by calling ' 

1 . ^ 

Thank you. very much for ybur help and assistance in providing your '.child, with 
the 'Veal world" experience of industrial arts in a safe working environment. 
I. have read the attached com^nnunication and I understand the type of prbgram ' 

that ^ , is enrolled' in; * 1 will 

(Student Name) / 
stress the safety aspects of this program to my child. I encourage my child 
to participate fully in this industrial arts progrann. 

" ••■ . ■ • 

(Signature of Parent or Guardian) Date ~ 

• • . 0 . . J 

Phone (Home) " (Work) • . _ 

Please identify any health problems which may have a bearing on your child^s 
participation in this class. . * 



I gl'gree' to observe, all safety rules and procedures for safe operation and con- 
duct in the school industrial arts shop and will wear approved eye protection 
at all times while in the laboratoryin accordance with state law. 

3iinatt^ ; ■ Date ^ ' . :.: ;;. . , - 
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Hazardous Conditions Report 



This is a^ suggested method^for reporting the hazard and directing action to 
see, that the hazard is corrected or removed. \. .'• \ 

If a hazard exists, the operation should be "red tagged*^ and shut down until 
corrected. (NOTE: THIS FORM CAN BE USED TO REPORT A STUDENT 
o WHO IS A HAZARD AS WELL AS A HAZARDOUS CONDITION IN THE 
LABORATORY). ' ^ 

Hazardous Conditions Report 

. ^ DATE • ^ 

TO: ■ 

(Building Adnninistrator) (Position) ~ (School) 

Description and Location of Health on Safety Haz^n 



suggested Solution: \ ^ -.-> . 



^ Teacher Signature 

Distribution: Original - Building- Adnninistrator 
1st Copy - Department Chairperson 



2nd Copy - Teadher Reposing Hazard 
3rd Copy - District/Safety Officer 



Action Taken; » 



By Whom: 



• (Signature) 

ERIC . , • • 
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, Accident Reporting 

Any accident that occurs during industrial arts activities and in the industrial 
arts shop nnust be reported. This applies to after school accidents as well^as 
those during the school day. Any- accident, even a slight cut, must be reported 
since this indicates corrective action that must be taken by the teacher, ad- 
ministrator, or both. 

A form for the reporting of these accidents can be adapted from the one on the 
following page. This r-eport should be completed in triolicatej or.e for the 
principal, one for the school nurse, and one for the teacher's permanent file. 

Accident Reporting and Analysis 

^ ' • . ' • ■ 

1. .Require students to report^all accidents to the teacher> regardless of 
•nature or severity. 

2. Keep a record of all industrial arts accidents resulting in injury to stu- 
dents, regardless of nature or severity. 

3. \ Analyze all accident reports for the purpose of aiding in the prevention 

of other jaccidents. . ' 

4. Use your school district's printed or duplicated form to record the 
details of accidents and forward to the appropriate personnel. 
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Industrial Arts Department , . 
Student Accident Report 
TO BE COMPLETED BY INSTRUCTOR 



StuderrtLName 



- -Grade 



Location of Accident 



Time 



(LabArea) 



Date of Accident 



Description of Injury 



Location of Instructor when AcpHdent Occurred: 
Description of How Accident Happened: 



Indicate Equipment, Machinery, . or Tools Involved; 



Describe unsafe practices,'^ If any, cohti-^lbutlng to accident: 



Suggestions for prevention of similar accident: 



Witnesses to Accident: 1. 



2. 



Instructor's Signature 
student's Signature 



date 
Date 



ISKDTE: One Copy to be filed with Department Chairperson 
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• Appendix E , 

PENNSYLVANIA SCHOOL INDUSTRIAL ARTS SAFETY INSPECTION CHECK LIST 

• Praparad by tha Pannsylvania Dapartmaitt of Education 
and tht Industrial Arts Association of Pannsylvania 



School Laboratory D ata 



In^ructor Insptction Team. 



PURPOSE 0 

A.saft tnvironmtnt is an tsstntial pwtt of tht industrial arts saftty <9ducation program, Tht saft tnvironmtnt will 
txist only if hazards art diseovtrtd and cori:tcttd through rMular and frtqutnt msptctions by school ptrsonnti- 
administrators, saftty ooordlnatorSi ttachtrs and studtnts. ^aty insptctions art to dttarmint if tvtrything is 
satisfactory. 

A saftty insptction chtcklist for industrial tducatlon is an objtctivt tool for htiping improvt working conditions in 
tht arta wh«rt ustda Using a saftty chtck list for tht insptction has soma advantages ovtr othtr mttnods of saftty 
inspkiion. ThSs Ust is ihttndtd to accomplish tht following: 

1. inform, ^catf and rtmind ptopit of what to look at 

2, Train ptrsonnti to bt obstrvant and awart of thtir tnvironmtnt. 

3, Providt a sourct of fttdback information to ttachtrs and administrators. This allows thtm ^o dtttrmint 
tht tfftctivtntss of thtir saftty program and training. 

4. Providt a rtcord of saftty ittms and safety activity. 

The ^Pennsylvania School Industrial Arts Safttv Inspection Check List is recommended for all industrial arts labora- 
tory Inspections. 

I INStRUCTIONS FOR USE 

.1. A safety inspection team should complete the check list for each industrial arts laboratory. (The buifding 
principal should be a member of the team.) 

2. The insptction team may arrange for additional assistance from outside agencies for the regular safety - 
inspections. 

3. As a minimum, safety inspectiqns should be made at the beginning of every school term or semesters More 
frequent inspections may be advisable. 

4. Inspections should be planned in advance, preferably for times when students will be using the facility. 

5. The current inspection report should be compared with previous reports and records to determine progress. 
The report should bt studied in terms of accident situations so that special attention can be given to these 
conditions and locations which are accident producers. , . _ 

6. In all casfs where unsatisfactory responses are indicated it is important that corrective actions be noted and 
copies forwarded to the proper authorities. 

7. Each unsafe condition should be corrected as soon as possible in accordance with accepted local procedures. 

8. A conftrtnce^f the inspection tMm and tht ttachtr should be held shortly following the inspection. 

CHECKING PROCEDURE 
Draw a circle around the appropriate letters, using the following code. Respond to all items: 

, S — Satisfactory (needs no attention) 

U Unsatisfactory (needs immediate attention) ^ 

NA - Not applicable 

|Recommendations should be made in all cases where a "U" is circled. Space is provided at the end of the form for 
Puch comments. Designate the items covered by the recommendations, using the section letter and number appli- 
cable (e.g. B-2). .I^H \, 
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A. SCHOOL ADMINISTRATION 

L Tilt school princloal and school saftty off Ictr 
visit all laboratory to chock for hamrdous 
conditions and to mako provisions for 
corroctlons S 

Z Tha school principal roquiros that standard* 
Izid writtan raports on haurdous condHions 
bt submlttid and dlstributod to tho propor 
Individuals to assuro corroetlvo action S 

3. A writton procaduro has baan tsUblishod for 
raportSnQ dofoetlvo aqulpmant Immodiataly to 
anura prompt rapair S 

4. Tho sehcm principal kaaps raoords of all 
Inspactlons and thasa racords ara raadlly 
avallaWa for raf a r anca S 

i. Tho school district has doflnod ''an acddanf * 
and has avaHaMo amployaa and studant 
accldant raportlng forms which fUlfni tho 
stata statistical raqulramants S 

6. All accktonts ara promptly raportad and 
analysad. immodiato staps ara undartakan 
to corract causas of acddanta* and coplas of 
a ll rapo rts ara kagt In a schoo l f Ha unt il It Is 
datarminad thay aro not lonoar nacassaiy* ■ • ■ S 

7. Tha school has raadlly availablo all nacassary 
information In ordar to raach parants or 
guardians in casa of amargancy. . . . r S 

8. Tha school has an affaetlvo standardliad 
district safaty policy S 

9. Tha school hn an i^ffactlva policy and pro* 
cadura to follow in caso of accldant S 

10. Tha school has a policy and procadura for tha 
administration of first aid S 

11. Tha instructor is notlflad of all studant 
disabilitlas (physical and mantal) S 

12. Tha instructor has dlract communication with 
tha school nursa and outslda talaphono Unas 
avallabia S 

13. First aid parsonnal or nursa Is availablo at all 
timas. V S 

14. Tha school principal accapts tha rasponslbUlty 
for kaaping clau slzas approprlata for actNW 
tias, studant aga, facility sixa, and tha numbar 

of work stations availabia S 

15. Tha school principal Is awara of his raspons^ 
blllty and liability In ragard to stu;:Mts' 
protaction S 

16. Tha school principal raqulras that tha shop 
araas ba malntalnod and claanad, and provldad 
with tha sama custodial sarvicas availabia to 
othar ganaral aducation programs. • . • S 

17. Tha school principal will maka sura that an 
industrial arts cartifiad Instructor Is In attand*. 
anca whan studant work takas placa S 
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18. A policy axists for daaiing with tha ramoyal of 
studants who conslstantly vlolata safaty 

ragulatlons S U 

U MA V 

B. INSTRUCTOR 

1. Industrial arts taachar suparvlslon Is provldad 

U NA at all timas whan classas ara in sassion. S U NA 

2. Tha instructor continuously inspacts his 
facility to^dlscovar naadad rapairs and 

y corractlons S U NA 

3. Tha instructor utillzas an inspactlon chackllst 
whan making formal Inspactlons and main- 

y tains fila coplas. S U NA 

4. Tha instructor raports all hazardous condi- 
tions to tha propar administrator S U NA 

I ■ MA 5. Tha instructor kaaps racords of all inspactlons 
^ ^ and has copias of Inspactlon raports raadlly 

availabia for rafaranca S U NA 

6. Tha instructor kaaps racords of all mainta> 
nanca problams and tha disposition of ro- 

y quasts for corractlons S U NA 

7. Tha Instructor kaaps racords of all accidants» 
and analyzas tham Immadlataly for corractlva 

U NA maasuras. ......... • S U NA 

8. Tha instructor kaaps racords of; all safaty 

y Instruction and avaluatlon a U NA 

9. Tha instructor salacts studant acthrhlas, 

MA kaaping fn mind tha maturation laval and ^ 
^ ability of tha studants Involvad S U 

II MA Instructor-ownad tools ara not usad by 
^ studants uniass a district policy has baan 

asUbllshad to covar thalr usa* and tha school 
U NA principal has baan informadr ^ > U NA 

11. Tha instructor makas sura that studants woar 

pro tact Iva aqulpmant whan naadad S U NA 

^ 12. Tha instructor is rasponsibia to saa that 
parsonal protaetlva aqulpmant has baan 
y stariilxad S U NA 

13. Instruction Is ralnforcad by continuous propar 
axampta through daac<s and actions of tha 
Instructor, such as wtiarlnj protaetlva aqulp* 

y mtnt In all situations di^ar^ad nacassary S U N A 

14. Tha instructor is knowlidgaabla In tha usa of 

tha various f Ira axtlng^Ss^^an In his facility ... s U N^ 

^ IS. Whan classas ar^ not In sri^on, tha instructor 
makas sura that all main powar switchas ara In 
tha "off ' position V S U NA 

u 16. Tha instructor makas sura that all machlnas 

^ ara off and taggad whan thay ara balng 

claanad or adjustad S U NA 

,1 MA 17. A systam for handling hot matarlals has baan 

" astabllshad S U NA 

V ■ . 

9 
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IB, Routine pr«v«fititiv« m«inttnanoi is practlctd 

• to assur* AQalnst brMkdown of •quipmcr.^ and 
saf«ty protection dcvIcA S U NA 

C. INSTRUCTION 

1. Th« studant's smm of rHpomlblllty is pro* 

mottd, dmlop«d and p«rlodleally «v«lu«tod . S U NA 

2. Studontr r«c9lv« instnictlon In ttio ust of ail 
tools and tquipmont ttiay aro t apt tad to 
opmto... S U NA 

3. Students art tostad and parmH ion is granted 

bafoia machines are operated. S u NA 

4. Qround nilee are establlihad andanforeed for 

safe, efficient shop operation S U NA 

5. Students^ are Inslnjcted and alerted to pottlbia 
hazardous operations and are monitored In 

theso activities S U NA 

6. *-l-lorseplay" and practical jokes are dangerous 

and are not tolerated S U NA 

7. Proper instnictlon and vneming are given in 

the use and handling of toxica* caustics and , ^.^ 

volatile materials S U NA 

8. In order to provide continuous safety Instruc- 
tion, questions, on safety are Included in all 

phases of the Instructional program. S U NA 

9. Students are Instructed In the proper methods 

of handling and lifting materUls S U NA 

B. Students are given the : responsUMIIty to see 
that they and other students are deer of 
machines when turning them on, never to 
leave a machine in a running position, or stop 
one with their hands or a place of material. . . S U NA 

11. Students are instructed to stay deer of others. - 
operating machines and. If necessary to. - , 
approach an operator, to do so In such a / 
manner not to annoy or alarm him/her S/ U NA 

?' 

12. All work undertaken ts approved through / 

some established method before proceeding .X S U NA 

13. Materials being worked are secured when the 

operation being conducted so demands S U NA 

14. A class personnel organUattori .,4s used In* 

eluding a student «fety «nglneeiv;"1 S U NA 

15. Safety bulletin bnards, posten and student 

reports are part of me total safety program . . S U NA 

16. Students are instvicted as to how to report 

hazards and fires S U NA 

O. PERSONNEL PROTECTION 

1. In compliance with ^nsyivanla Law, eye 
protection devkres will oe worn and appro- 
priate signs posted S U NA 

2. Eye-wash baths and ^wen are available 

when using caustt? materials S U NA 

a^ 



3. After use, eye-protective devices are deaned 
and returned to properly designed storage 

racks.. , S U NA 

4. In all areas needing special body-protective 
dothing, sudi dothing Is prdvided and used. 

(Examplei aprons, shoes, gloves) S U NA 

5. In all areas needing respiration devices and 
noise suppression devices, such devices are 

provkled and used S U NA 

6. Students are cautk>ned on the danger of loose 
clothing, jewelry, ties, long hair, etc (Regul- 

atlons in regerd to their dangen are enforced.) S U NA 

7. All injuries are reported to the instructor for 
Immediate attention. S U NA 

E. GENERAL FACILITY 

1. One Instnjctor hw the overall responsibility ^ 

for eech major shop facility S U NA 

2. Each major shop facility can be locked 

separately S U NA 

3. Provision has been made for keeping inappro- 
priate garments and other materials out of 

activity areas S U NA 

4. " Good housekeeping standards are observed. . . S U NA 

5. The student educational deanup program is 
backed up dally with complete custodial 
services... S U NA 

6. Waste (shavings, sawdust, paint, and oil rags) 
Is collected dally and disposed of by the 

custodian. S U NA 

^ 7. Floors are maintained in a condition condu- 
cive to safe practices with nonskid surfaces 
provided around machlnias. . : S U NA 

8. Designated ufaty zone areas are provided 

around ail dangerous areas of work S U NA 

9. Aisles are clear of protruding materials S U NA 

10. Room furniture and equipment are anangea 

for optimum safety S U NA 

11. Nongtare lighting Is provided for ail work 
areas according to State Board of Health 

regulation S U NA 

12. Stairways within existing lAboratortes have 
safe tread and rise with unobstructed access 

and with approved railings. ........ . S U NA 

13. Railings and treads are color coded S U NA 

14. Two widely separate marked exits are avail* 

able from each major laboratory area ...... S . U NA 

15. Facilities are light, pleasant, clean and cotv 

duclve to good instruction. ^ ^ 

16. Machine operation regulations and safety 
procedures are posted conspicuously near 

areas of operation S U N/> 
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17. Pirts of maehinti and •qulpmant nttding 
fpaelAl attantion or caution ara paintad 
biightty with comet color coda S U NA 

la. Mactilna and work stations ara locatad in 
ralatlonship to tha amount of supervision 
raquifod. S U NA 

yj^jy lo cation haa j>aan datarminad by 
' naadad operator space reQuirements and 
procaai compatibility ^ ^ 

20* Heattti haiards were considered in plant 

design to minlmlie !i.ittrles from eicceas ^ 
heat nalse» fire and fume conditions. S U NA 

F. STORAGE 

L Storape raclit and shelves are de s igned and 

conalnieted to meet storage requirements • . . S U NA 

2» Materials are stored In a saf^ manner 8 U NA 

3. Students and instructon are p rotected from 
protnidlng materials and tfwp edges ..^ S U NA 

4. Ail flammaMe and combustlbfe liquids, toxics 
,and caustics are stored securely in proper 

containers. Identified by name and degree of 

haiard r.. S U NA 

5. Fire-approved storage cabinets are provided 

for all flammable and combustible liquids ... S U NA 

6. Provision has bean made for a ftre>approved 
bullc storage area. (Refer to local fire 

marshall).. S U NA 

Q. ELECTRICAL 

1. All power wiring Is installed and maintained in 
accordance with national aiectric code an^ » 

(a) switchai are enclosed S U NA 

(b) circuits are identified. S U NA 

(c) all power cords are of proper length as 
determined by gauge and load^ S U NA 

(d) power supplies are provided with 

overload protection S U NA 

(f) lockouts are provided. S U NA 

2. All outlets and machines are grounded. S U NA 

3. All extension cords are three-wire with proper 
connections.. S U NA 

4. All portable power tools are provided with 
threei>rong plugs, except those which are 

double Insulated S U NA 

5. Readily accessible indfvklual -"off* and ''on'* 
controls are installed on all machines as well 

as In the room power<ontrol panel S U NA 

6. On machines where injury might result If 
motors were to restart after major power 
shutoff, provlskin Is made to prwrent such 

restarting* (Magnetic switches.) S U NA 



7. A master-control "Panic Stop System" Is 
available and conveniently located In each 
laboratory to shut off power S U Nia 

8. Each laboratory area has Its own master- 
control switch and power panel located ^ 
foreasyaccau ......... • S U NA 

9* Laboratory power panels have clearly Identi- 
fied Individual power switches for each 
machine. S U NA 

la Extension cords are not used for permanent 

Installation. . V . . S U NA 

IL All hand-held portable power tools are equip- 
ped with "deed man** controls only ... S U NA 

IZ Regulator, stands and pilot llghh are provided 

for alt electrical soldaHng irons. ; . . . S U NA 

li. All electrical apparatus In areas of concen-' 

trated vapors ara vapor proof S U NA 

H. EQUIPMENT 

1. Safety Instructions for the use of each 

machine Is posted S U NA 

2. Machines are In safe operating condition at all 

times. ..^ S U NA 

3. "Out-of-order" signs ara secured to machines 
not In worklifig order and power panel switch 

is in "off" position S U NA 

4. All macninas ara securely fastened In place 

according to good industrial practice. ...... ^ 

5. Machines and equipment ara provided with 
guards meeting Industrial standards and guards 
ara In proper position for safe machine 

operation. U NA 

Items requiring special consideration arat. ... 

(a) ^squaring shears finder guard. ....... S U NA 

(b) foot treadle stops on iquaring shears. . S U NA 

(c) Jointer knife guards-left and right .... S U NA 

(d) abrasive wheel safety eye shields* S U NA 

(a) alvasiva wheel tool rests S U NA 

(f) abrasive wheel guards S U NA 

(g) table saw guard Including anti- 

klckback... S U NA 

^ (h) radial saw guard S U NA 

(1) radial saw forward stop and positive 
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7, 
8. 
9, 

10. 

IL 

12. 
13. 

r 

I. 

1. 

2. 



8. 

9. 



(m) comprtssad air is not usad for ctunlng 
purposM until It has btan rvduccd 
to IMS thin 30 p.s.i. . • ; / S U NA 

(n) compramd air Is not us«d for clMning 
purposas whtrt possibility of vyt 
Injury txists S U NA 

Equlpmtnt control switches ir« rtadily 
accessible to the: operator while he^e Is in a 
normal operating position S U NA 

A positive "off" position switch Is located on 

each machine S U NA 

Proo9f tools and materials are aveilabie for 

machine cleaning. S U NA 

Hand-tool equipment Is stored with sharp 

cutting edges protected S NA 

Hand toois are property maintained and kept 

sharp.... S U NA 

Bench tops are in keeping with the activities 
planned (Example: electrical bench tops are 
made of non<onductlve materials) S U NA 

Properly designed and constructed auto stands 
and roll blocks are used. (A sufficient supply 
Is available to meet the needs of the power 
mechanics areas^). S U NA 

Engine stands are properly designed and 

cons^tnJcted S U NA 

Ail hoists and A-frames are property con- 
stnicted, designed for the Job undertaken.- 
labeled as to capacity and fitted with a safety 
block S U NA 

FIRE 

When avall2:bie. only U.U approved equip* 

m#nt wll! be used 5 U NA 

A sufficient number of proper fire extin* 
gulshers (periodically inspected, dated, and 
recharged) is readily acceeslble In ail activity 

areas.. S U NA 

■ • ■ . 
A wool fire blanket is available for clothing 
fire. (Special caution should be taken with 
polyester clothing.) ....... .\ S; U NA 

Area behind fire extinguisher Is color coded. , S U NA 

Extinguishers are hung at approved heights. . . S U . NA 

Adequate exit doors and open aisles are 

available for prompt evacuatton .......... S U NA 

Fire-approved (U.L.— FM) storage and waste , 

containers are readily accessible, used and 

emptied dally S U NA 

Parts (solvent) wash tanks are fire fused. .... S U NA 

Finish and spray room doors sWing out and 

cannot be locked from the Inside S U NA 

Filters in ipray booths are replaced regularly . S U « NA 



J. WELDING 

1. Proper protective clothing Is worn when 

needed S U NA 

2. Goggles with the proper lenses ar4 used when 

torch welding S U" NA 

3. An arc-welding helmet with correct lenses Is 
used when electric welding (Min. Shade f ^12- 

MIG & TIG) (Min. Shade f/^ilO-STO. ARC). . . S U NA 

4. Observera use acceptable protection S U NA 

5. Welding Is done only In areas free of com- . 

bustlie materials S U NA 

6. Cylinders are secured up-right, clear of pas- 

sageway.s. «|id stored in ventilated areas. .... S U NA. 

7. Extra cylinders are properly stored, meeting 
regulations of the Pennsylvania Department of ^ 

Labor and industry ..... S U NA 

8. Gas pipelines have been Installed and are 
maintained according to code S U NA 

9. Pipelines are checked each year by persons 
knowledgeable with code requirements S U NA 

10. Piped welding systems will have back pressure 
valves in both lines and conveniently located 
shutoff valves which will not be quick opening S U NA 

Ih Torches and regulators are clean, well main- 
tained, and in good operating condition S U NA 

12. Hoses are maintained in good condltton. .... S U NA 

13. Only spark lighters ana used to light torches . . S U NA 

14. Antl-fire flashbacks are installed w^ere 

required in all hoses and lines;. S U NA 

15. The welding area Is located In such a manner 
that an arc cannot be struck on (gas) cylin- 
ders, gas lines or water lines S ^ ^ NA 

16. . Riafiectlve screens are provided arKl used to 

protect others from arc flashes and burns. ... S U NA 

17. When Items to be welded will not fit Into 
Kreened area, all persons near area will be . 
provided proper protective equlpmiint S U NA 

18. Arc welding Is done In dry areas only S U NA 

19. The electrode holder is maintained and stored 
In good, condition to eliminate possible 

accidental arcs S U NA 

20. Proper ventliitlon is provided S U NA 

k GAS 

1. Gas-operated equipment Is iignlted from an 

automatic Ignition system or pilot light ..... S U NA 

2. The main supply cutoff valve is identified. Is 
readily accessible, and is located outside 

po^ble heat or fire areas S U NA 

^ 3. Gas equipment Is provided with a shutoff 
valve and a safety system. (Example: spark 
ignition, gas pressure regulator, safety gas 
check valve, etc.) S U NA 
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4. Only nonflammable Intulitlfio mattrlals hmf% 

bmn Inftaflad idlacant to 9m appliance .... S U NA 

9. Warning sHP« art poaM whan hot matals art 

pourad S U NA 



5. Propaily datJgnad and conttructad . aqulp- 
mant li uiad for handling moltan matal whan , 
catUng. S U 



RECOMMENOATiONS 

Ricommondations should b« madt in all caw whara a ''U'* is circlad. Spaca is providad at tha and of tha form for 
such commants. Oaalgnata tha itams covarad bv tha racommandations. using tha saction lattar and numbar appll- 
caMa (a.g. B-2). 



School 



Laboratory. 



Data. 



instructor. 



Inspactadby 



Saction Lattar and Numbar 
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SOURCES OF INFORMATION 

AND TEACHING AIDS 
♦ 

Bureau o! Etsmentsry and Secondary Education 

State Department of Education 

P.O. Box 2219 

Hartford, Cpnnecticut 06116 

(203)666.2117 

Bureau of Vocatiohal-Techical Scliooli 
State Department of Education 
P.O. Box 2219 

Hartford, Connecticut 06116 
(203)i66.3664 

' Connecticut Industrial Arts Association 
c/o Industrial Arte Consultant 
Bureau of Vocatioual Services 
State Department of Education 
P.O. Box 2219 
Hartford Connecticut 06115 
(203)560-2630 

Connecticut Society to Prevent Blindness 
P.O. Box 20/20, 24 Wall Street 
Madison, Connecticut 06443 
...(203) 246-6700 or 1.800-842^692 

Industrial Alts Consultant 
Bureau of Vocational Services. 
St^te Department of E^iucation 
P.O.Box2n9 

Hartford, CoUcut 06116 ' 
(203)566-2630 

Ifational Safety CouncU 
Sdiool and College Department 
444.NQrtbMlcliigan Avenue 
(3iicago,Qlinois 60611 ' 
(312)6274800 

National Society to Prevent Blindness 
Industrial Service Department' 
^9 Madison Avenue . 
■ New York, New York 10016 
(212)648.8606 
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Over 1,000 ejie accidents occur in school and industry jdaily in tliis 
country. More alarmihg is that 9096 of these mishaps are preventable. 
As' educators, one of your challenges is to teach the value of good 
vision and the means of protecting it. 

Development of a positive attitude toward good eye safety now 
will help stiidents later adjust more easily to an indjistrial setting that 
requires complete eye safety measures. ' . . 

••niis manual, a revision of Its 1971 predecessor, seeks to help the 
shop or laboratory instructor develop a sound eye safety program 
• using current methods and equipment. It is the result of the diligent 
work of a committee of concerned educators, state officials, safety 
experts, and others concerned with eye safety who were willing tp 
devote their time in the interest of sight conservation.' We hope that 
it will be used just as enthusiastically. 



David K. Rowland 
Executive Director 
.Connecticut Society to 
ftevent Blindness ~ ' 

WeraerR.Frie8s 
Professional Improvement 
Chairman ' 

Cbnnecticut Industrial Arts 
AssocatloD, 

DfividM-Mordavsky . 
Industrial Arts Consultant 
State Deiartraentof Education 
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. revision of the Connecticut |!ye Safety Manual for Education, Without 
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■ i' ' ' . . r- 

David M. Mordavsl^ • Industrial Arts Consultant, Bureau of Vocatioifal 
3 Services, State Department of Education and Revision Committee 
' Chairmai};|I^ford , ' ■ 
Adolph J. Brlnk,i^,p. . liledicai Director, Southern, New England 

Telephone Compiu^' ayi}l Eye Safety Chairman, Connecticut Society 

to Prevent Blindnessl New Haven .. 
Willard Davis • Supervisor of Industrial Arts, Board of Education, 
, Hartford 

Werner R. Friess • Professlina! 'improvement Chairman, Connecticut 

Industrial' Arts Association, Westport ^ / 
Clarence M. Green • Associate Comfnlssioner/Director, Division of 

Vocational' Education, State Department of Education, Hartford 
Craig Helmrich • Rendi^rt Qraphic Color, Inc., Guilford Industrial 

Safety Equipment Association, Arlington, Virginia 
Peter Messer • Industrial Arts Instructor, Schaghticoke Middlellciooi 
' ' NewMilford • , ■ , * 

James E. O'Neil • Director of Industrial Service, National Society to 

Prevent Blindness, New Tfork, New York . 
Steven .Rimer • Graphic Arts Instructor, WesthlU High School, Stamford 
David K. Rowland - Executive Director, Coi}necticut Society to Prevent 

Blindness, Madison' 
' Mark' R. Shedd • Commissioner' of Education, State Department of 
>■ Education, Hartford 

Leonard Taddel • Supervisor: of Industrial Arts, Board of Education 

NewHaven ■ ' • , 

Enol i. Terrell • Clsief, Bureau of Vocational Service8,State Department 
...of Education, Hartford . . , . . 
Wisconsin Society to Prevent Blindness, Industrial and School Eye 

Safety Committee,'Mi|waukee, Wisconsin . 
Wisconsin Department of Public Instruction, Madison, Wisconsin 



GENERAL INFORMATION 



Implementation of Eye Protection Programs 
in Connecticut Scliools 

Sinra .linuiry 9, 1967, eye ufety progrun^aj mandated by Section 
10-31<A-1«3 of the Connecticut Statutes have been a part of the Instruc' 
tlonal mponiibilitlea of each elementary and lecondary educational 
entity in Connecticut (See Page 16). Each staff member has the penon> 
at Rsonilbiiity to assure that those persons in his ana, whether visitors, 
stadintt.faculty, or custodians, wear the proper |iye protection devices. 

/( k tht lejoi mpontMily of tk Adminkimtton of each educ- 
tioiul InttMm lo mm compliana with thit kw, Ihe development 
of a total safety program should be delejiated to a competent pro- 
fessional staff person who should b| dlrec|y responsible to the Super- 
intendent, In addition, regular orientatlori meotings should be held 
at' least antiyiy with the entire staff to fully explain the program 
and aulgn responsibilities for its implementation. The Administrayon 
sjiciild emphasis that compliance with and enforcement of ^the sta- 
tutes are requirement! of the instructional process, Y"'' 
' The School Safety Officer and an administrator should conduct 
an Ihspectlon at least monthly to determine compliance, and ;^etlcien- 
clei should be corrected immediately. Repeated violations slould be 
corrected by administrative action, ' " f 

Faculty members should fully analyze the eye hazards involved In 
activities for which they are responsible and explai|) to stuilents the 
need for the type of eye protection specified in the ml 'lor eye 
hazards not covered in this guideline, the hazard must be analyzed 
l)y the School Safety Officer in conjunction with the Administration to 
deteimlne the appropriate eye protection required under the Ameri' 
can National Standard.Institute Code Z87j. 
< All eye Injuries should be promptly treated by authorized medi- 
cal penonnel. Eye Injuries should be reported as prescribed by current 
Instructions for reporting accidents. 



ALL EYE AND FACE PROTECTIVE EQUIPMENT MUST MEET 
THE CURREN: STANDARDS OF THE "AMERICAN NATIONAL 
STANDARD PRACTICE FOR OCCUPATIONAL AND EDUCATlUN- 
AL EYE AND FACE TROTECTION, STANDARD Z87,l". PRIOR 
TO DEUVERY, AND IN BID SPECIFICATIONS, SUPPLIERS MUST 
CERTIFY THAT DEVICES TO BE DELIVERED MEET THESE 
STANDARDS, (See Section IV, Page 13.) 

I. Advantages of Safety Glastjs Over Street Eyeweir 

A. Safety lenses have a minimum 3 mra,ihicl[ncu,sKblle street 
eyewear lenses are generally far less, , 

B. Safety lenses are nianufactured and treated to give greater 
S(rength to increase their resistance to impact, 

C. Safety lenses are fitted into frames from the 'front to prevent 
the lens I^bm being pushed into the eyes in the event of Impact. 

D. Tbe frames of safety glasses are made of special materials for 
I greater strength and flame resistance, 

E. Safety glasses equipped with M side shields afford greater 
protection. < , ' 

F. 'AII components of the safety glasses must meet ANSI stan- 
dards, not just the lenses. / 



II, Personal Eyewear 

A, Those desiring to wear their own approved ANSI quality safety 
. prescription glasses may do so providing the glasses are equipped 

with side shields meeting the ANSI ZB7.1 Standard. 

B, Those wearing non-approved personal eyewear must Wear 
' cover goggles meeting the ANSI Z87.1 Standard, 

C, Food and Drug Administration "impact resistant" lenses do 
- not meet the ANSI Standard: 



E Contact LeniN. 

An idvlioty committee on, Induittial Eye Health and Safety of the 
National Society to Prevent Blindness bis issued the foliovliig position 
statement on the use of contact lenses in eye-hazardous work areas. 
This position statement is applicable to education as, well as industry. 

"BecBuie of Inermed ritk to the eyetythe Miosl Society to fre- ':^ 
mt Blindneit stronily advim tkt the use of contact km of any 
type' by iniimtrial employees while at mk Mid be proftMed, 
exe^f In m coses. Hie National Society recomends M any ex- 
ceptiont be verified in writing to the employer by the phytician or 
optometritt who mctitim mh ute in a specific indM environ- 
mnt, Contact letm do not provide eye protection in the industri- ■ 
tl sense; their use without eye and/or face protection devices of indus- 
trial qmHty should not be permitted^ 

IV. Phototropic Lenses 

Phototropic lenses change depth of tint when exposed to varying 
degrees of ultra-violet radiation, l.e., daytime lijjht conditions. Present- 
ly available phototropic lenses do not,Tully comply with ANSI Zm * 
indoor light transmission requirements,, nor should they be worn any- 
' where that hazardous ultra-violet or infra-red radiation Mi be en- 
- countered. No variable or fixed-tint lenses should be worn indoors 
unless called for by the nature of particular tasks, or when prescribed 
for individuals by ophthalmic specialists. ° ' : 

V. Maintenance of Eye Protection Devices ^ . 

Protectors are a personal Item and should be for the individual and 
exclusive use of the person to whom they are issued. Ifcircumtmces 
re^ufre nim, the prelectors shalljtt throu^hl^ cleaned and ditlnfect- 
ed periodiailly (amimimim of once a week) as dacribed below, 



PiM or scratched lenses may reduce vision and seriously redact 
proMon, Lenses that are pitted or scratched should be replaced 
when, In the judgment of the safety supervisor or other qualified 
person, the eye safety device may no longer afford optimum pro- 
tection. 

A. Cleaning 

1. Thoroughly clean all surfaces with soap or suitable deter- 
gent, and warm water. Carefully rinse ail traces of soap 
or detergent. Completely immerse the protector for ten 
minutes In a solution of modified phenol, hypochlorite, or 
quaternary ammonium compounds, in a strength specified 
by the manufacturer; at a room temperature, of 68 degrees 
F. Remoi/e protector from solution and suspend in a clean 
place for air.drying at room temperature, or with heated air. 
Do not rinse because this will remove the residual effect. 

2. Ultra-violet disinfecting equipment may be utilized in con- 
' junction with the washing procedure above, when such equip- 
ment can be demonstrated to provide comparable disinfec- 
tion. 

3. Spray-type disinfecting solutions and bactericides may be 
utilized when such pressurized spray solutions can be dem- 
onstrated to provide comparable disinfection with the im- 

' mersion procedure outlined above. 

4. Protectors showing need for extensive cleaning should be 
disassembled to the extent possible without tools, prior 
to the washing and disinfection procedure. Replace de- 
fective parts with new ones. (Z87.1) 

'B. Storage 

The dry parts or items should be placed in clean, dust- 
proof containers to protect them. (Z87.1) 
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ILLUSTRATIONS OF TYPICAL 
EYE PR9TECTION DEVICES 



1. Safety Sptctadn with full tide ihieidi lod comfort cable templei 




3. Ptudc Face Slileld-.040 thickoen. Not a primary protection device. SliaU 
In used in conjunction with safety ipectaciei. 




4. Weldiflf Gofgkfr-for excessive glare, welding spatter, burning or cutting 
operations. Special plates or lenses protect against the dangerous infra-red 
and ultra-violet rays. Not a primary protection device. ShaU be used in ' 
conjuDctibn with safety spectacles. 



5. Wddiog Htlnet-for arc welding. This device offers protection for weld 
spatter, sparb, harmful lnfra*red and ultra-violet radiations. Not a primary 
protection device. Shall be used in conjunction with safety specucies. 




6. Shop Goggle with perforated frame • for protection agabst flying 
Particles. 




1' Eye Flptecthre Device with side sheilds. Use limited only to visitors. 




J 



Eye Protection Areas 

I. Pbyildi and Blologieal Science Libontqilei ind ciassroonu 

, ' ^^^^ , 

A. Eye protection devices iliaii \» worn in grade K42 science' 
teacliing areas (lie., ia))oratories, ciassroonu and. demonstration 
areu), where the foilowing conditions exist: 

1. Chemicals ate stored or handled, 

2. Any other activity or operation involving mechanical 
or manual work in any area that is potentially hazardous 
tolheeye. 

B. Operations that are particulnrly hazardous such as those which 
may involve implosions, expiosioDS, and infra-red or ultra-violet 
radiation warrant special eye ptection, such as face shields 
and/or tinted or polarized lenses. . 

C. liere demonstration equipment Is shielded or isolated from 
students. However, all participants are required to use approved 
safety eyewear. 

D. Persons wearing ordinary street glasses or contact lenses shall 
wear chemical goggles over their street eyewear. Face shields 
aloM plus ordlmy street eyemr offer insufficient prolec- 
/ion. In chemical situations contact lenses are especially condu- 
cive to serious eye damage since they trap any .kind of splashes 
behind the lenses resulting in direct eye contact and almost 
Immediate eye damage. 

E. Visitors shall wear visitors' eyef protective devices with side 
shields or chemical goggles where required! , 



operahon or 

MACHINE 


EYEHAZARD 


EYE PROTECTION 
DEVICES 


Chemicals 


Splashing and/or 
spilling 


Chemical goggles 


II. Voc«t!o|tal, Career and Fine Arts Education 

The followiiig t&b!e indicates the required eye protection devices for 
specific shop cctiviiies and their particular hazards: 


OPERATION OR 
. MACHINE 


EYE HAZARD 

> 


EYE PROlECnON 
DEVICES 


WMnt 

Weldios, electric arc 

■ ^ . ' 


Welding flash; flying 
sparks, flux; sputtering 
welds, air bubble 
explosions 


Welding hehnet 

safety spectacles 
equipped with attached 
side shields. - 



Vocational, Career and Fine Arts Bdmllon " 



OPERATION OR 
MACHINE 



Wtliing (com.} 

Gas welding, cutting, 
burning at|d meiaiizing 



ippine welds 



Other work 



Foundry Work 

Chipping and grinding 
castings, core and moid 



Heating' and pouring 
metal 



ijtneral Meials 

(All metal work 
including plumbing and 
pipe iltting) Anneaiing, 
bending and shaping 
metals, drilling, 
forging, 
grinding, heal trealiiig, 
metal spinning, 
riveting, sawiifg metaii, 



EYE HAZARD 



Eying sparks and 
metal 



Flying chips, slag 



Eying chips, sparks 



Flying chips, sand and 
parting compound 



Splashing and' 
sputtering molten metal 



Flyiiig chips, chunks, 
projcclilfis, lubricants, 
li' I'Uffing 
Ci ^inds, sparks, 
abrasives!' rivets, 
sputtering soider. flux, 



EYE PROTECTION 
DEVICES 



Welding 
over 

safely spcctacb 
equipped with attached 
side shields 

Safely spectacles 
equipped with attached 
side shields 

Safely spectacles 
equipped with. attached' 
side shields, 



Shop goggles or 
safety spectacles , 
equlpped^wlth. 
attached side shields 

Shop goggles or safety 
spectacles equipped 
with attached side 
shields and fiice 
shield 



Shop goggles or 
safety spectacles 
equipped with attached 
side shields 
or 

chemical goggles (for 
severe exposure add 
face shield) 



I , I 

Vocational, Camr and Flnt Arlt Education 



OPERATION OR 
MAqilNE 


EYE HAZARD 


EYE PROTECnON 
DEVICES 


Cmral Mttali (cont,} 

snipping meub, 
soUering, tinning 
copper 


■ 




Fielding of metals, 

handling of acids, 

caustics, cleaning 
operations, plating, 
etching 


Splashing acid,, caustic 
and cleaning fluids 


Chemical goggles (for 
severe exposure add 
face shield) 


Mructlon 
(Carpentry, 
Woodworking, 
Masonry) 

„ All operations 


Flying chips, nails 
and stock, klcktnck, 
glue chips dusts and 
splashes 


Shop goggles or 
safety.spectacles 
equipped with 
attached side shields 
(for severe exposure 
,add face shield) 


Commtrci(d Art 






Spray painting and 
other work. 


Sprays 


Chemical goggles 


Comrdal Food 






Cooking 

■ 


Flying hot grease 


Chemical goggles 


GiaphicArti 






Melting lead or wax, 
use of chemicals, 
cutting and 
stitching 

* 


Chemical and metal . 
splatter, flying dust, 
flying objects 


Chemical goggles 
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Vocational, Cim and Fine Artt Education 



OPERATION OR 
MACHINE ' 


EYEHAZARD 


EYE PROTEaiON 
DEVICES 


Ctmics 

Kiln firing, enamel 
mixing, glass fritting, 

fW\ll*M UlhMl 

pQucn waeci 


Flying clay, dust, 
fluids, air bubble 
eApiostoiu 

• 


Shop goggles or 

safety specta^es 

equipped with 

otiaciieQ iioe snieios 
(for severe exposure 

add face shield) 


En$;<i(!ing, kiln firing 


Air bubble explosions, 
dust" 


Safety spectacles 
equipped with attached 
side shields (for severe 
exposure add face 
shield) 


Jmlry Work 

RWvtf (AlHerino 

chasing and smelting 


Qnilff^fillA ftiAfal fliit 

opuucnng niCiait iiuai 
flying chips 


tnemicai or snop 
goggles 


Uathtr Cming 

Carving, stamping, 
scuffing 


Flying chips, dust 


Shop goggles or . 
safety spectacles 
equipped with 
attached dde shields 


Wojfl/f m Work 
Lulling, grinding 


Flying chips, dust ' 












VocojM, Career and Fine Arts Mmlm ^ 



ofwrn OR 

MACHINE ^ 


EYEHAZARD. 


EYE PROTECnON 
DEVICES 








Plashes Area 

BttfTing, carving, - 
drilling, forming, 
sanding, sawing, 
shaniog 

Extruding, heating, 
mixing, pouring, 
and nberglassing 


Flying chips, dust 
Splashing and spilling 


Shop goggles or 
safety spectacles 
equipped with 
attached side shields 

Chemical goggles 


EktricityjEle'ctroi^a 

briliing, boring, 
turning, punching, 
toidering, winding, tube 
handling, stripping, 
grinding and other 
work 


Flying metal and chips, 
glass, wire, spattering 


Shop goggles or 
safety spectacles 
equipped with attached 
side shields (when 
working on TV picture • 
tubes-add face shield) 








AuKhPmiff MtekliiC! 
Welding, electronic a.'c 


Welding llash,: dying 
sparb 


V'elding helmet - 
over 

safety spectacles 
equipped with attached 
side shields » 
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Vocat/onol, Csreer and Fint Arls Umtion 



; OPERATION OR 
MACHINE 


EYE HAZARD 


EYE PROTECnON 
DEVICES 


]mi] 






Gas welding, cutting 
and burning 


Flying sparks and 
metal 


Welding goggles 
over 

safety spectacles 
equipped with attached 
side shields 


\ 

Chiseling, drilling, 
grinding, sanding, 
milling, shaping 

\ 

\ 


Flying chip, s^jfLiu 


Shop goggles or 
safety spectacles 
equipped with 
attached side shields 


(rreasing, spray 

nflintinff'' itMm anrf 

solvent cleaning. • 


Grease, hot steari., 
uiisiS) spiasning 
materials 


Chemical goggles 
• 


MdcUm Shop 






\ 

Grinding, chipping, 
filing and scraping, 
drilling, turning,\ 
milling, shaping, 
sawing, cutting \' 


Flying objects, sparks, 
splashes 


ShopgOjiglcsor 
ssfeiy spectacles 
equipped with 
attached side shields - 


Home Emndcs \ 

\ 

\ 






CooWng ' . \ 


Flying hot grease 

\ 

\ 

■\ 


Chemical goggles 




\ 




* 


Variety of exposures 

\ 

\ ■ ■ 


.Visitors' eye protective 
device with attached 
side shields or chemical 
goggles where required 

» " 
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m. MainteninceindCustodlil 

I 

Miintcnance and ctislodltl tctivities expose the eyes to t variety of 
' hazardn. Flying objects, splashes or cortosive liquids and dusts are 
amoni; the most frequentcauses of^ye injury. ; 

Many miintenance and custodial, activities are simjlar to typical 
shop and laboratory practices and the recommtmded protective equip* 
ment for those operations shall be used. 

When eye hazardous maintenance and custodial activities are .con- 
ducted in areas where passersby .may be exposed, the hazard area shall 
be marked and barricaded to warn those passersby of the danger. 

Visitors to maintenance shops or eye hazardous custodld activities 
i^all wear visitors' eye protective devices with side shields or chemical 
goggles where required.^ 

IV. American National Standards Institute 

Hie American National °Standi|rds Institute'(ANSI]rls a non-profit 
organization which coordinates the voluntary development and main- 
tenance of several thousand national coiuensuk standards utilized by 
business and industry, govemmen^i agendas, educational institutions 
'and others. ' \ . 

The Z87.1 Standard for eye and face protective devices^referred to 
,in. this e]re 'safety manual, and referenced In federal (OSHA) safety 
health regulations was developed under ttie aegis of ANSI." 

, 'American Natio;ial Standard Institute. 
, • • (A.N.S.I.) 
1430 Broadway 
' . New York, New York 10016 ■ 

• ' ' ' " OTHER RECOMMENDATIONS 



1. Lessons on the subject of eye safetyjhould be planned for each 
grade level and every area. These lessons should Involve at least / 
' as much preparation as any other material pjresented In the pro/ 
' gram. After this Instruction, all students should know their re- 
' sponsibilities for weving eye saftey equipment. 



2, When evaluating the present eye safety equipment to maintain • 
a satisfactory program, these considerations are important: 

a. Do lenses meet the requirements of tlie ANSI Z87.1 Stand- 
ard and subsequent revisions? 

b. Are lenses clean, clear and free of scratches? 

c. Is the present equipment the best type for the hazard in- 
volved? ■ ' 

3. When purchasing safety eyewear, all bidders should be Inform- 
ed tW they must meet the following criteria: . 

a. Reqmt to bid text should cleariy specify that "only devices 
which meet all requirements of the ANSI Z87.1 'Standard" are 
to be bid upon. 

b. Bequtsl to bid text for "Visitors Specs" should be listed list- 
ed separately, noting that "temporaiy-use devices need not 
comply with the ANSI Z87.1 Standard." ' 

c. Request to bid text should stipulate that "ail successful bid- * 
ders will be required to certify on their business letterhead 
or by other appropifiate means, that all eye and face protect- 

' ive devices to be delivered under their particular purchase 
orderfs) will . . . with the exception of temporary-use "visit- 
ors specs" , . , meet all requirements of the American Nation- 
al Standard Practice for Occupational and Educational Eye 
'and Face Protection, Z87.1." . ' • 

■ c,, . , 

4i other purchasing considerations are as follows: 
' a, Cable temples hold eyewear in palace better than spatula-type 
. temples, especially in face-down work positions, . 

b. Plastic lenses require a special lens; cleaning tissue^to 'prevent 
scratching. For a thorough, cleaning job, mild soBp,:\yarm rinsing, 

' and air drying are recommended. • ■ / 

c. Cover goggles exposed to chemicals should have Ncopreno head- 
bands which resist deterioration. 

5. When eyewear is notjn use. It is wise to provide for designed storage 
cabinets to store ail safety devices or individual protective cases or 
boxes' lined with soft material to avoid scratching. Stained, <ipat- 
tered, greasy, or even scratched eyewear will itoi afford good pro-' 
tection. 

ft ■ f 

6. There is a decided difference,between "impact resistant" prescrip- 
tion glass lenses . and safety lenses. Industrial quality safely lenses 
have a trademark on the upper part of the glass lenses as required by 
ANSI Z87.1. Non-occupational safety lenses for street wear not' 



bt nurkedi Hiis Indicates that Industrial quality safety lenses meet 
the lequirements of ANSI /i7.1, but the unmarked lenses do not. 

,7. The following is a guide fcr the selection of the proper shade num* 
" bors or filter lenses or plates used in welding. Shades more dense 

than those showii for various operations may be selected to suit 

the individual's needs. 



Operation 



Suggested Shade Numbei 



Shielded MeUi-Arc Welding, jp to 5/32 (4mm) electrodes 10 

Shielded Metal>Arc Weiding,up to 3/16 to 1/4 (4.8 to 6.4mm) 

. .^^^ electrodes I *.* 1 1 1 1 1 1 1 1 ( 1 1 1 1 1 i I » * * *^ 12 

^ Shielded Metal-Arc Welding, over 1/4 (6.4mm) electrodes 14 

(las Metal-Arc Welding (Nonferrous) ; 11 

Gas Metal-Arc Welding (ferrous). .12 

Gas Tungsten Welding . 12 

Atomic Hydrogen Welding 12 

Carbon Arc Welding., 14 

Torch Soldering .2 

Torch Braxing 3 or 4 

iiight Cutting, up to 1 in. (25mm) .3 or 4 

Medium Cutting,.l to 6 in. (25 to 150mm) .4 or 5 

' Heavy Cutting, over 6 in, (150mm) Sor6 

Ga!^ Welding (Light), up to 1/8 in. (3.2) 4 or 5 

Gas Welding (Medium), 1/8 to 1/2 in. (3.2 to 12,7mm) 5 or 6 

Gas Welding (Heavy), over 1/2 in. (.12,7mm) ,6 or 8 

* ' I 

3.1' 

•;■ 'The choice of a filter shade may be made on the basis of visual 
^-acuity and may therefore vary Videly from one individual to another, 
particularly 'under different current densities, materials, and welding 
process. However, the degree of protection from radiant enilrgy afford- 
ed by the filter plate or lens when chosen to allow visual acuity will still 
remain in excess of the needs of eye filter protection. Filter plate ^' 
shades as low as shade 8 have proven suilAbly rBdlation-a'osorbent for 
])rotection from the arc welding processes. 

1..,. • • ' ' 

. Note:' In gas welding or oxygen cutting where the torch' produces 
a high yellow light, it Is desirable to use a filter lens that absorbs the 
' yellow or sodhp line In the visible light of the operation (spectrum). 

• (Exc!>ifptPd with permission from the ANSI Z87.1 Standard for safety 
f>«wrtr.) 



REGULATIONS CONCERNING EYE PROTECTIVE DEVICES AS 
AUTHORIZED BY SECTION 214a OF THE CONNECTICUT 
GENERAL STATUTES . 

The' regulations of Connecticut state agencies are amended by add- 
ed sections 10-214a-l to 10-214a'3, inclusive as follows:. 

Section 10-214a>l. By whom, when and where eye protectk de- 
iilcet shall he worn; definilions. Any person who is working, teaching, 
observing, supervising, assisting in or engaging in any work, activity 
or study In a public or private "elementary or secondaiy school la'b- 
ontory of workshop where the process used^ tends to damage the ej : 
or where protective devices can reduce the isla of injury to the eyes 
concomitant with such activity shall weij* an eye piotective device of 
. industrial quality in the manier in which such device was intended to 
be worn. For the, purpose of sections 10-214B-1 to lp-214a-3, inclu- 
sive, "workshop" 1^;' J "laboratory", shall include any room or area 
used to teach or practice Industrial arts, vocational and technical ed- 
ucation, science, arts and cfafts, or any similar skill, activity or sub- 
ject. The following list of sources of danger to the eyes and the type 
of protection' required to be worn in each case is exemplary, not 
exclusive: . 



SOURCE OF DANGER TO 
THE EYES 

(a) Caustic or explosive cliemicals 

(b) Explosives,'solids or gases 

(c) Dust producing operations 

(d) Electric arc weldii)^^ 

(e) Oxy-acetyline welding' 

(f) Hot liquids and gases 

(g) Hot solids 

(h) Molten metals 

(i) Heatitreatment or tempering 
of metals 

'^) Glare operations 

(k) Shaping of solid materials 
chipping, cutting, grinding, 
milling, sawing, stamping 



TYPE OF PROTECTION ■ 
REQUIRED 

Clear goggles, splash proof 
Clear goggles 

Clear goggles, splash proof 
Welding helmet 

Colored goggles or welding helmet 
Clear goggles, splash proof 
Clear ot colored goggles, or spec* 
tacles 

Cleir or colored goggles 
Clear or colored goggles ' ' 

Colored spectacles or goggles, or 

welding helmet 

Clear goggles or spectacles' 



Clear go^Sles or spectacles ^ 



goggles, 
Proper eye protective 
device 



(l)Repairlngorset\ficingof 
vel)icles when hazard is 
forseeable 
(m) Spraying and dusting 
(n) Other similar activity 
being conducted in the 
instructional program 
which risks damage to 
the eyes 



Section 10-214a-2. Minmm stan^ris for the des^n, conslmcl'm 
and qmljty of eye protecliw devimmd'in schools, kay eye protec- 
tive device used in such school worlahops or laboratories shall be <le- 
. signed and constructed to resist impact, provide protection against the 
particular hazard for which it is intended, (it snugly without interfering 
with the movements of the user and be durable, cleanable, and 
capable of frequent disinfection by Uie method prescribed 
for such device by the school medical adviser. All materials used in 
such eye protective devices shall be mechanically strong and light- 
weight, non-irritating to perspiring skin and capable of withstanding 
washing in detergents and warm water, rinsing to remove all traces of 
detergent and disinfection by methods prescribed by the school medical 
advisor without visible deterioration or discoloration. Metids used In 
such devices shall be inherently corrosion resistant. Plastics so used 
shall be non-flammable and shall not absorb mnre than Ave percent of ^ 
their weight in water. 

' Section 10-214a-3. ResponsMitia of public and pMe elemen- 
laty md secondary school gomini bodies. The governing board or 
body of each public and private elementary and secondary school In the 
state .shall require the use of appropriate eye protective devices in each 
laboral^ory and workshop by any person in such areas during any 
activity risking damage to the eyes, Such boards shall enforce such rules 
and the regulations injectiqns 10-214a-l to 10-214a-3, inclusive shall 
providejafetyJnstriictions in eye safety practices and the use of eye 
,„4a(ftjrdevices appropriate to the activity engaged in, and shall post 
warnings and instructions in laboratories and workshops which include 
the list of hazards and protection reqiiinid set forth in section 
10-214a-l. Such boards shall make and enforce rules for the mainten- 
ance of all eye protective devices in clean, safe condition and shall re- 
place any such protector which becomes irritatin|| to the skin. Purpose: 
To direct the school administrators in the kinds, construction, times 
and uses of devices for eye protection; of teachers and pupils in school 
laboratories and workshops. 

. 167 ' " ' 
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Appendix H ^ 
Color Coding For Marking Physical Hazards 
Color identification 

I. Red - Red shall be the basic color for the identification of: 

i. Fire protection equipment and apparatus 

a. Fire alarnn boxes (P^ll boxes) 

b. Fire blanket boxes 

c. Fire buckets or pails - 

d. Fire exit signs 

e. Fire extinguishers (if painting the extinguisher is innpractica] 
or undesirable, color should be used on the housing, wall, 

or support to identify the location) 

f. Fire hose locations (color should be used on the reel, sup- 
ports, or housing but not on the hose) 

g. Fire hydrants (industrial) 

h. Fire pumps 

i. Fire sirens 

j. Post indicator valves for sprinkler system (it is suiggested 
that if a traffic hazard is involved, the top should be colored 
red, and the barrel or post yellow and black stripes) 

, k. Sprinkler piping (See ANSI — Standard Scheme for the 
Identification of Piping Systems, A 13. I — 1956) 

ii, Dartger : 

. " ^ 

Safety cans or other portable containers of flammable liquids 
havirig a flashpoint at or below 80^ F. table containers of flam- 
mable liquids (open cup tester), excluding shipping containers, 
flshall be painted red with some additional clearly visible iden- 
tification either in the form of a yellow band around the can or 
the name of the contents conspicuously stenciled or painted on 
the can in yellow. Red lights shall be provided at barricades 
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and at temporary obstructions, as specified in ANSI Safety 
Code for Building Construction, A 10. 2- 1944. Danger signs 
shall be painted red. 

iii. Stop 

Enaergency stop bars on hazardous naachines such as rubber 
naills, wire blocks, flat«work irbners^ ©tc, shall be red. 
Stop Buttons or electrical switches which letters or other 
markings appear, used for emergency stopping of machinery 
shall be red. 

. -I ■ ■ ■ 

■ ' ! 
Orange - Orange shall be used as the bas^c color for designating 

dangerous parts of machines or energized equipment which may 

cut, crush, shock, or otherwise injure and to emphasize such 

hazards when enclosure doors are open or when gear belt, or 

other guards around pnoving equipment are open or removed, 

exposing unguarded hazards. 

Yellow - Yellow shall be the basic color for designating caution and 
for marking physical hazards such cas: Striking against, stumbling, 
falling, tripping, and "caught in between." Solid yellow, yellow, 
and black stripes, yellow and black checkers (or yellow with suitable 
contrasting background) should be used interchangeably, using the 
combination which will attract the most attention in the particular 
environment. 

Green - Green shall be used as the basic color for designating 
"Safety" and the location of first aid equipment (other than fire- 
fighting equipment) 

Blue - Blue shall be the basic color for designating caution, limited 
to warning against the starting, the use of, or the movement of 
equipment under repair or being worked upon. 

Purple - Purple shall be the basic color for designating radiation 
hazards. "Radiation" as used in this subparagraph refers to radia- 
tion types such as X-ray, alpha, beta, gamma, neutron, proton, 
deuteron, and meson. Yellow should be used in cotr^blnation with 
purple for. markers such as tags, labels, signs, anc floor markers. 

Black, white, or combinations of black and white - Black, white, 
or a combination of these two, shall be the basic colors for^ the 
designation of traffic and housekeeping markings. Solid white, 
solid black, single color 5.!riping, alLornate ;-;rripes of black and 
white, or black and white checkers should be used in accordance 
with local conditions. 



-133- 



B. ^Color specifications 

Colors shall meet the tests specified in section 3, Color Definitions, 
of ANSI Z53. 1-1967, Safety Color Code for Marking Physical Hazards. 



171 
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' Appendix I 
Equipment Instruction Sheets and Evaluation 



The equipnnent instruction sheets that follow are designed to be used 
as an infornnation sheet and a follow-up quiz. These sheets contain only 
basic infornnation and safety rules. They should not be considered to be 
a connplete safety instruction package. 

• ^ 

Different nnanufacturers' equipnaent may require changes in the sheets 
Additional material should be developed to fit individual needs and to suppler 
ment the information provided. 



4 
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For Safety — 

1 . Operate only with instructors permission and after you have received 
instruction. 

2. Remove jewelry, eliminate loose clothing, and confine long hair. 

3. Make sure all guards are in place and operating correctly. . 
4- Always use proper eye protection. 

a 

5. A welding helmet must be worn when welding. 

6. Proper ventilation must be available. . - 

7. Goggles must be worn when chipping slag. 

8. Others in the area must be warned prior to striking an arc. 

9. Gloves and proper clothing must be worn when welding. 

10. Closed containers should not be welded without the instructor's 
permission. 

1 1; Cables, clamps and electrode holder should be checked and 
working properly. 

12. Screens to protect others must be in pla.'ie before welding 
is started. 

V* 

AC-DC SWITCH 
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Arc Welder 



Name. 



Class 



Date. 



Grade 



Safety Quiz 



1 . You should warn anyone nearby before you start to 
weld. 

2. Goggles as well as a welding hood should be available 
before you start to weld. 

3. A closed container is dangerous to weld. 

4. Gloves are not necessary when welding. 

5. It is dangerous to weld without proper ventilation. 

6. An electric shock is possible if both the electrode and 
ground are contacted. 



(Circle True or False) 

T F 

T F 

T F 

T F 

T F 

T F 
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tint the correct nmnes) 



•or Safety — 



; . Operate only with instructors permission and after you have received 
instruction. 

2. Remove jewelry, eliminate loose clothing, and confine long hair. 

3. Make sure all guards are in place and operating correctly. 

4. Always use proper eye protection. 

5". Make sure all adjustments are tight and secure and blade guides are properly 
adjusted. 

6. Upper blade guides should be positioned about 1/8" above the work piece. 

o 

l\ Guide the work slowly, letting the machine do the work. Do not force the work 
into the blade. , 

8. Do not attempt to cut a smaller radius than the blade will allow. 

9. Avoid backing out of a cut. 

10. Place hands or fingers on each side of the cut line, never on the line. Use a scrap 
push block if necessary. , 

11. Never 4eave the machine until it has corhe to a full stop. 
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Band Savir 



Name . 

• \ 

\ 

Class . 



Date. 



Grade 



3\ 



6, When necessary jt is possible to -back 'slov\jy out of a 
^ cut. 



■ ^ 
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(Cirole True or F«iKt;) 

T 



Saf0ty Quiz 

1. The iower wheel does not require a guard. 

2: The tipper guide should be adjusted to within 1-/8" of 
the work piece. 

3. All norrnal adjustments should be made with the power 

turned off. 

\ ■ . ' 

4. It is permissible and safe to force the material around a 
tight radius. 

5. Fingers should be placed on each side of the cut line 
and the material guided through the machine. , 



*rint the correct names) 



For Safety 



1. Operate only with instructors permission and after you have received 
instruction. 

2. Remove jewelry, eliminate loose clothing, and confine long hair. 

3. Make sure ail guards are in place and operating correctly. 

4. Always use proper eye protection. 

5. Make all adjustments except final belt tracking with the power off. 

d. Make sure there is adequate strong tension on the belt and that it is not torn. 

7 When changihg belts make sure the new belt runs as arrows indicate. 

8., The table s|iould be adjusted to within 1/16" of the abrasive belt. 

9. Keep hands clear of the abrasive belt while operating and keep material flat on 
the table. 

10. The belt rr ust be re-tracked if the angle of the basic machine is changed. 



DRUM GUARD LOCK KNOB 
BELT GUARD 
ABRASIVE BELT 



DUST 

DEFLECTOR 
HOOD 



DUST SPOUT 




BELT TENSION CRANK 
(AT REAR OF n/IACHINE) 

tracking 
adjustment 
scIrew 

adjustable 

PLATEN 

TILTING 
TABLE 

BELT GUARD 
SWITCH 
STAND 
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Belt Finishing Machine 



Name . 
Class . 

o' 

Oate^ 



Grade 



i 



Safety Quiz 



1. Material may be safely sanded in the center of 
the platen. 



(Circle True or False) 

T F 



2. The table should be W away from the belt for adequate T F 
clearancei^ ' 

3. If the single of the unit is charged belt tracking shou<!d T F 
checked. 



4. There are directional arrows inside the belt. 

5. Tne guards cannot be removed from this machine. 
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O (Print tfm coffvct names) 




For Safety 
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1. Operate only with instructors permissior^and after you ha^'e received 
instrtction. * 

2. Remove jewelry, eliminate loose clothing, and confine long hair. 



3. Make 



sure all guards are in place and operating correctly. 



4. Always use proper eye protection. 

5. Always buff using the lower half of the buffing wheel. 

6. .Standj to one side of the wheel when buffing or applying compound. 

7. Use or when buffing around corners or openings where the wheel 
cor i, T and tjirow the work piece. 

8. Noyy: . gloves, rags or part of a shop coat to hold the work piece. 

• ] ^ ' . .. " '■ 

9. Never buff a leading edge. 



MOTOR 



SAt-ETY 
DEFLECTOR 



BUFFING WHEEL 



SWITCH 




WHEEL GUARD 



DUST CHUTE 



PEDESTAL 
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Name, 
Class . 
Date. 



Grade 



Buffer 



Sdfety Quiz (CircleTme or raise) 

1 . A rag should be used to hold hot objects while buffing. . T 



2. AKiays buff on the lower half of the wheel. 

3. Loose clothing or hair must be confined. 

4. Eye protection-roust bd-worn when buffing. 



5. Use extra caution when buffing corners or confined 
areas of the, work. 



T 
T 

T- 




(Print th« corract n^Tnes) 



s 
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Circular Saw 



I Name ■ 

Class 

Date Grade 



Safety Quiz 



/ 

/ 



(Circle True or 



1. It is safe to saw freehand. T 

2. The fence should always be used. \ T 

3. The guard is not always necessary. \j , T 

4. When ripping it is best to stand directly behild the T 
blade. - J' 

■ . ■ ..{ '■■ 

5. Eye protection should be worn when using a table saw. T 

6. The saw blade should be adjusted so that the teeth clear T 
the thickness of material to the depth of the gullets. 

7. A helper or roller should be used when ripping long T 
pieces. 

8. A push stick is necessary when ripping narrow stock. T 
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For Safety — 



1. Operate only with instructors permission and after you have received 
Instruction. 

2. Remove jewelry, eliminate loose clothing/ and confine long hair. 

3. Make sure all guards are In place and operating correctly. 

4. Always use proper eye protection. 

5. Make all adjustments and remove chips or dust with the power off. 

6. Never use the miter gage and fence^togetherjn the same operation. 

7. The sawblade should extend above the work piece ufitill the gullets of the blade 
clear the material. 

8. Never saw free hand. Use the miter gage when cross cutting, the fence when 
ripping. 

9. Never reach over the saw blade. 

10. Use extra care and precaution, when sawing large material, or when using a 
dado or molding cutter head. 

1 1. Use a push stick when ripping narrow stock or when hands would be close to 
blade. 

12. Do not stand in line of the cut when operating the saw. 

13. Lower the blade and be sure it has como to a full ntop before ledving ihe 
machine. 

MITER GAGE 

FENCE 
GUIDE BAR 

^^^^ ~- — 

SAW GUARD 
BLADE INSERT 

TABLE 
TILT SCALE 

TILT HANDWHEEL 
RACING HANDWHEEL 
CABINET 



FENCE MICRO-SET- 



\ 
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SWITCH 
LOCK KNOB 
CLEAN-OUT DOOR 
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For Safety 



1. Operate only with instructors permission and after you have recetved 
instruction. 

2. Remove jewelry, eliminate loose clothing, and confine long hair. 

3. Make sure all guards are in place and operating correctly. 

4. Always use proper eye protection. 

5. Protective clothing must be worn-coat-gloves-face shield-shoes-leg protectors. 

6. Do not throw metal in crucible, use.tongs. 

7. When pouring keep metal close to the floor and move slowly, 

8. Do not step on metal spilled on the floor. 

9. Be sure to pin crucible in pouring cradle 



I 



FIREBRICK 




FIRE BOX 
WITH CRUCIBLE 



CLAY DRAIN PLUG 



SV«"TCH 

oi^JTER 
SWiTCH 

IR CONTROL 



GAS CONTROL 



FRir 



183 



s 
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Crucible Furnace 



Name . 

Class 

Date G rade 



Safety Quiz 



(Circle True or Halse) 



1. Metal accidentally spilled on the floor should be kicked T F 

aside. 

\ 



When pouring, you should move as quickly as possible. T F 

3. Pretective clothing is necessary when charging the . T F 

Ciiicibie. 

4/ MetaS should not be thrown or dropped into . T F 
crucible. Tongs should always be used. 

6. If goggles are used a face shield is not necessary. T F 
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For Safety 



1 . Operate only with instructors permission and after you have received 
instruction. 

2. Remove jewelry, eliminate loose cHothing, and confine long hair. 

3. _ Make^sure^all guards are in place jnd operating correctly. 

4. Always use proper eye protection. 

5. Make sure adhesive is holding abrasive disc tightly to the revolving platen, 

6. Abrasive disc should not be torn or damaged. 

7. Materia! should be held flat against the table and hands kept clear of the 
ah asive disc. 



8. The table should be adjusted to within 1/16" of the disc. 

9. Vt/ork must bo done on ;he side of the disc rotating downward. 

1 0. Do not leave this niachine until it has coasted to a full stop or been stopped with a 
piece of scryp wood^ 



c 




MOTOR^. 



RIM GUARD 



ABRASIVE DISK 



TILTING 
TABLE 



DUST SPOUT 



s 
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Diisc Finishing Machine 



Name. 



Class 



Date. 



Grade 



Safety Quiz 

1 . Sanding can be safely done on either the left or 
right side of the rotating disc. 

2. The R im Guard is of no real value and can be 
removed for most operations. 

3. The table should be adjusted to within 1/16"of 
the disc. 



(Circle True or False) 

T F 



T F 



4. A piece of scrap lumber can be used to slow 
down and stop the disc after turning off the 
power. 

5. The table may be tilted safely while the machine 
is running. 



T F 



(Print th0 Correct names) 
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I For Safety — 



1 . Operate only with instructors permission and after you have received 
instruction. 

2. Remove jewelry, eh'minate loose clothing, and confine long hieiir. 

3. Make sure all guards are in place and operating correctly. 
4 Always use proper eye protection. 

5. Hold material securely with vise or clomps. 

6. Be sure key is removed from chuck., 

7. Select a properly sharpened bit. For metal, center punch when hole is to 
be drilled. 

8. Turn off power if work piece is caught in the drill. Do not stop by hand. 

9. Adjust table or depth stop to avoid drilling into the table. 

1 0. Select the correct speed, normally slower for metal-faster for wood. The larger 
the bit, the slower the speed. 



BELTGUARD 

VARIABLE SPEED 
PILOT WHEEL 

SWITCH 
DEPTH STOP 

QUILL LOCK 




QUILL 

KEY CHUCK 

TILTING TABLE 

I.OWER TABLE 
OR BASE 



MOTOR 

EAD SUPPORT 
SAFETY COLLAR 

PILOT WHEEL FEED 
OR FEED HANDLE 

TABLE LOCKING 
CLAMP 

COLUMN 

TILT ANGLE 
LOCKING CLAMP 



s 



V 
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Drill Press 



Name . 
Class . 
Date_ 



Grade 



Safety Quiz 

1. It is necessary to select the proper speed. 

2. The chupk key s|iould be kept in the chuck at all times. 

3. Work should always be secured. 

4. Rings may be worn while operating a drill press. 

5. A chip brush should be used for removing chips. 

6. The drill should be operated at top speed for all work. 

7. The long end of the work should be to the left of 
the operator. 



.(Pnnt the correct names) 




(Circle True or False) 

T F 
T 
T 
T 
T 

T - 
T 



I For Safety — 



1. Operate only with instructors permission and after you have received 
instruction. ^ 

2. Remove jewelry, eliminate loose clothing, and confine long hair. 

3. Make sure all guards are in place and operating correctly. 'j 

4. Always use proper eye prctsctson. * 

5. Observe the tool voltage (300 volts) and keep clear of all charged areas 

6. Be sure to discharge the tool at the end of a cut. 

7. If you spill oil, clean it up. 

8. Do not activate the power supply until the dielectric oil tank is full &nd oil covers 
the workpiece. 



POWER SUPPLY.a,,ii 



POWER OUTPUT 
CONTROL 



TABLE POSITION - 
CONTROL 



DIELECTRIC PUMP 
AND SYSTEM 




HANDWHEEL 



SERVO SYSTEM 



• y ■ • 

CUTTING tLoL & 
WORK PIECE 
fBlLOW 
OIL LEVEL) 



ielectric tank 
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Electric Discharge Machine (EDIVI) 



Name. 
Class . 



Date. 



Grdde — ^ 



Safety Quiz [ 

1 .The tool must be discharged on completion of a cut. 

2. Oii must cover the workpioce and the tank should^ full 
before activating the power supply. 



3. All spilled oil must be cleaned up, or wiped off the 
machine. 

• " I ' ■ ■ " 

4. The tool voltage is not high enough to be dangerous. 



(Cirdt True or False) 

T F 



(Print the correct nemes) 
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For Safety — 



1 . Operate only with instructors permission and after you have received 
, instruction. 

^ 2. Remove jewelry, eliminate loose clothing, and confine long hair. 

3. Make sure all guards are in place and operating correctly. 

4. Always use proper eye protection. / 

5. Clean up ail fluid spillage. ^ 

6. Exercise caution when disconnecting fluid system. 

7. Make sure all components are Securely fastened, and properly connected 
before operating unit. 



Z 

a 

c 
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METERING SYSTEM 



FLUID PUMP 
AND DISTRIBUTION 
CONNECTIONS 
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COMPONENT 

MOUNTING 

RAILS 



COMPONENT 
STORAGE 
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Hydraulic Training Unit 



Name . 
Class . 
Date. 



Grade 



Safety Quiz 



(Circia Tru* or FaCse) 



1 . °Atl components must be secur&ly fastened before 
opei'ating the unit. 

2. Extreme caution must be used when disconnecting the 
components. 

3. Eye protection is not required when operating this unit. 

4. Ffuid spills should be cleaned up immediately. 



T F 

T F 

T F 

T F 
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(Print th« cormct names) 



For Safety — 



1. » Operate only with instructors permission and after you have received 

instruction. 

2. Remove jewelry, eliminate loose clothing, and confine long hair. 

/ ■ ■ j 

3. Make sure all guards are in place and operating correctly. 

4. Always use proper eye protection. 

5. The top must be open when lighting the forge. 

6. Sequence directions for igniting air and gas must be followed exactly. 

7. Asbestos gloves must be worn when tongs are not used. 

8. Hot metal left unattended must be marked "HOT" with chalk. 

9. ^hen shutting down turn gas off first. 




s 



Gas Forge 



Name 

Class 

0.-jte ^'"S^ Grade 



Ssfety Quiz (Circle True or False) 

1 . Tongs should be available for the handling of hot metal. T 

2. Gloves should be worn when handling the tongs. T 

3. The top slot should be closed when lighting the forge. T 

4. The air should be turned off first when shutting down. T 

5. Hot metal should be marked "HOT". - T 




For Safety — 



1 . Operate only with instructors permission and after you have received 
instruction. 

2. Remove jewelry, eliminate loose clothing, and confine long hair. 

3. Make sure all guards are in place and operating correctly. 

4. Always use proper eye protection. 

5. The tool rests must be adjusted to within 1 /I 6" of the grinding wheel. 

6. Spark deflectors must be adjusted to within 1/16" of the grinding wheels. 

7. Do not grind on the side of the grinding wheels. 

8. Stand to one side when starting the machine. 

9. Discard or report grinding wheels that are excessively small or cracked. 

10. Small work pieces should be held with "vise grip" type pliers. 

1 1. Do not leave the machine until the grinding wheels have come to a full stop. 



MOTOR 



SAFETY SHIELD 



GRINDING WHEEL 



WATER POT 



ADJUSTABLE TOOL REST 




ADJUSTABLE 
SPARK DEFLECTOR 

WHEEL GUARD 

DUST CHUTE 

SWITCH 

PEDESTAL 
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Gnndei 



Name 

Class _ 
Date 



Grade 



Safety Quiz 

1 . The tool < 3st should 

of whee^-. 




sted to within 1/2' 



2. Eye protection is always necessary while grinding. 

3. Once the "off" switch is m the off position, the 
operator may leave. 

4. Wheels that are slightly cracked may be used. 

5. The spark arrestor is not necessary if there is a safety 
shield. 



6. When grinding a small piece of steel, "vise grips" are 
" advised. ^ 



(Circle True or False) 

T F 

T F 

T F 

T F 

T F 

T F 



Print the correct names) 
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For 3afety 



1 . Operate only with instructors permission and after you have received 
instruction. * . , ' 

2. Remove jewelry, eliminate loose clothing, and confine long hair. 

3. Make sure all guards are in place and operating' correctly. 

4. Always use proper eye protection. 

5. All adjustments to the chip removal brushes, blade tension, guides,,vise, or drive 
system should be done with the power ofi 

6. Be sure blade guidei> are properly adjusted to both the blade and the work size or 
vise before starting cut. 

X Adjust feed rate so blade does nqt bounce or plunge into work when starling 
the cut. 

ft - . ^ . - 

8. Bi sure work is tightly clamped in the vise and properly positioned for an 
efficient safe cut, • 

9, Keep hands away from cutting area and brush away chips only when the 
machine is turned off. 

10, If the material requires coolant be sure the system is working and the correct 
coolant is used. 



VISE 

WHEELGUARO 

TENSION KNOB-Z 

COOLANT NOZZLE 
GUIDE BRACKET KNOB 

rViSE KiMOB 

CHIP OR COOLANT 
PAN 



FRAME 



BLADE 
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MOTOR AND 
CONTROLS 



BLADE GUIDES 
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BASE 



LEGS 
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Horizonital Band Saw 



Name . 
Class . 



Date. 



Grade 



Safety Quiz 



1 . Chips or dirt in the vise may cause inaccuracy but does 
not affect safety. 

2. It is safe to apply slight pressure to the saw. frame to 
increase the speed of the cutting action. 

3. Blade guides should be adjusted to the blade arid to the 
size of the work piece or vise. 

4. Chips should be removed only when the machine is 
•stopped. ^ V ' 

5. If the cu> is not straight the problem is probably with 
the material. 

6. The wprk piece must be properly positioned in the vise, 
• in addition to just being' held securely. 



(Circle True or False) 

T 



For Safety — 



1. Operate only with instructors permtssipn and after you have received, 
instruction. , " 

2. Remove jewelry, eliminate loose clothing, and confine long hair. 

3. Make sure all guards are in place and operating correctly. 

4. .Always use proper eye protection. 

5. Make all adjustments with the Dower off. 

6. Be sure cutter is tightly held in arbor or colfe(and material is securely held by a 
vise, clamps, or magnetic chuck. 

7. Do not climb cut with out specific permission. 

8. Check depth and width of cut, cutter rotation, plus^eed of cutter and power' 
feed before starting the machine. - 

9. Never clear chips away while machine is in operation. Keep hands away from 
chips and the point of operation, 

10. Remain with the machine for the duration of the cut. 




DRUM SWITCH 

LEVER FOR 
BACK GEAR 

LONGITUDINAL 
FEED 

HANDWHEEL 
KNEE 

TABLE RAISING 
CRANK 

CABINET 
BASE 



OVERARM 

ARBOR SUPPORT 
BRACKET 

ARBOR 

TABLE. 

POWER Table 

FEED 

SADDLE 

CROSS FEED 
HANDWHEEL 
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Horizontal Milling IVIachine 



Name . 



Class 



Date. 



Grade 



Safety Quiz 



1. Small chips can be safely wiped away by hand if the 
machine is stopped. 

2. While on automatic or power feed it is permissible to 
leave the machine. 



(Circle. True or False) 

T F . 



3. Permission must be obtained to climb cut. 

4. Since they are very sharp, cutters should be handled 
carefully. , :• 

5. All .adjustments must be made or checked with the 
powier off. 



T 
T 



F 
F 



(Print the correct names) 




ERIC 



200 



-163- 



For Safety — 



1. Operate only with instrucfors permission and after you have received 
instruction. - 

2. Remove jewelry, eliminate loose clothing, and confine long hair. 

3. Make isure all guards are in place arid operating correctly. 

4. Always use proper eye'protection. - 

5. Make all adjustments with the power turned off. % 

6. A push stick or push block must be used when hands would pass over-oY within 
2" of the^cujtter head.^ 

*■ * . 

7. Make several 'light cuts (1/16" to 1/8"). instead 6f one heavv cut ("1/2"). • 

8. The absolute minimum length of material that may be jointed is twice the size of 
the knives - 6" jointer, 12" - 8" jointer, 16". ° ' . 

' 9. Do not adjust or move the rear or out feed table without permission. 



REAR OR 
OUTFEED 
TABLE 



SWING GUARD 



REAR TABLE 

ADJUSTING HAND WHEEL 



REAR TABLE LOCK 
FRONT TABLE LOCK 
. CABINET 



FENCE TILT CONTROL 
FENCE WIDTH CONTROL 
FENCE V, 

FRONT OR 
INFEEDTABLE 




FRONT TABLE 
ADJUSTING 
HAND WHEEL 

DEPTH SCALE 
SWITCH 
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Name . 
Class . 
Oaie — 



Jointer 



Grade 



Safety Quiz 



^-(Circle True or Fali.- 



1 . It is possible for the guard to stick and not cover the 
cutter. V • 

2. A push stick sHould be used when the hands could get 
close to thei cutter. 

3. Eye protection is not necessary when operating a 
jointer. - ° 

4. Permission should be obtained before using the jointer. 

5. Stock shorteVthan 6" may be processed on the jointer. 

6. In order to remove 3/8" you should make three passes 
1/8" deep. 



. T 
T 









' % 





„P,^~Prin» the correct names) 
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For Safety — 



1. Operate only with instructors permission and after you have received 
instruction.. 

2. Remove jewelry, eliminate loose clothing, and confine long hair. 

3. Make sure all guards are in place and operating correctly. 

4. Always use proper eye projection. 

5. Never leave the chuck key in the lathe chuck. ^ 

6. Rotate spindle by hand to check clearance before engaging power. 

7. Remove chips with a brusK/never'by hand. . 

8. Make sure work is secure and latPie is set at correct speed and feed before 
starting cut. ' * , ' , /. 

• , if ^ " . , , ■ 

9. Handle chucks andface plates carefully. Never adjust tool bitJifldien tool holder is 
hand held. / ' \ . ^ij 

10. Remove tool holder and tool post before filing or polishing. 

1 1 . Do not hand stop a lathe chuck, allow it to coast to a stop. Keep hands away-f rom ■ " 
all moving'parts. - • ' 

CROSS SLIDE ' 

/COMPOUND SLIDE 



MICROMETER^ 
COLLARS ^ 

HEADSTOCK 

REVERSE FEED 
LEVER 

QUICK CHANGE 
GEAR BOX 

THREAD & 
FEED LEVERS 

SPEED CONTROL^ 
HAND LEVER 

MOTOR SWITCH 
CLUTCH 

FEED SELECTOR 



//SADDLE 

TAILSTOCK 
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BED \ , 

•LEAD SCREW 
APRON 

THREAP DIAL 

CHIP PAN 

CABINET 



CONTROL LEVER FOR HALF NUTS 
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Metal Lathe 



Name . 



Class 



Date. 



Grade 



Safety Quiz 



1. A brush should be used for removing chips. 

2. The tail stock need not be secured to the bed. 

3. The chuck wrench remains in the chuck when the 
machine is stopped. 

4. It is safe to turn machine by hand before starting. 

5. Measurements should be made while the machine Is 
stopped. 

6. The tool bit should be adjusted only when the tool 
holder is locked' in the tool post. 



(Circle True or False) 



T F 
T F 



c 



Print the Correct names) 
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^ For Safety r— 



1. 

2. 
3. 
4. 

5. 

6. 

7. 

8. 
" 9. 
10. 
11. 
12. 



Operate only with instructors permission and after you have received 
instruction. 

Remove jewelry, eliminate loose clothing, and confine long hair. 
Make sure all guards'are in place and operating correctly. 
Always use proper eye protection. 

Make adjustments while the machine is;|topped and run through one cycle by 
hand as a check for clearance. 

Make sur^ all guards are secure "Before starting the machine. 

Be sure the work piece. is securely held in the vise or holding device. 

Avoid standing directly in front of the ram. 

Keep hands away from the work point or possible pinch point of the shaper. 
Do not lay tools or tooling on any part of the machine. 
Never remove chips while the machine is in motion. . . 

Before leaving make sure the shaper comes to a full stop. 



CLAPPER BOX 
& BLOCK 



TOOL& 
HOLDER 



TOOL RbST 



VERTICAL FEED 



RAM^ 
SWITCH 




7VBLE 
SUPPORT 
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HANDWHEEL 
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TABLE HEIGHT„ 
ADJUSTMENT 



Metal Shaper 



Name . 
Class . 
Date^ 



Grade 



Safety Quiz 



1 . It is permissible to stand in front of the machine while it 
is running. 

'J 

2. Eye protection must be worn. 

3. A heavy cut may get the job done more quickly but also 
could be unsafe. 



4. Chips may be quickly remoyed while the machine is 
running. 

5. All clearances should be checked before the ram is set 
in motion. n 

6. All set-ur s should be approved by your instructor. 



(Print the correct names) 



(Circle True or False) 

T F 

T F 
T F 

T F 

T F 
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For Safety — 



1 . Operate only with instructors permission and after you have received 
instruction. 

2. Remove jewelry, eliminate loose clothing, and confine long hair. 

3. Make sure all guards are in place and operating correctly. 

4. Always use proper eye protection. 

5. Be sure power is disconnected before making angle adjustments or changing 
blades. 

6. Always hold the work firmly against the fence and table. 



7. Install a new table if adequate support has been cut away. 

8. Allow the motor to reach full speed before starting to cut. 

9. Use the brake to stop the blade before removing scrap or chips from the work 
area. . 

10. Be sure guard parts are functioning properly. 




BLADE BRAKE 



HANDLE 



DUST 
TUBE 



MOTOR 



BLADE 



FENCE 



ANGLE SCALE 



TABLE 




BLADE GUARD 



POSITIVE STOP/HANDLE 
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Motoriz^ Miter Box 



Name , 



Class 



i 



Date. 



Grade 



Safety Quiz 

1 . The table on this machine can be cut so often that it no 
longer gives safe support to the work. 

2. The machine should be stopped by pushing a piece of 
scrap against the side of the blade. 



(Circle True or False) 



3. The guard sections can easily be checked for proper 
operation before starting to use the machine. 



T F 



4. The trigger switch and the brake button can be used 
together to gain better control. 

5. A warped or twisted work piece is not really dangerous. 



T F 



T F 




(Print the cqrrect names) 
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For Safety — 



1. Operate only with instructors permission and after you have received 
instruction. 

2. Remove jewelry, eliminate loose clothing, and confine long hair. 

3. Make sure all guards are in pidce and operating correctly. 

4. Always use proper eye protection. 

5. Never reach for misprinted or dropped paper while the press is in operation. 

6. Do not make internal adjustments while the press is in operation. 

7. Do not clean the press while it is in operation. . 

» 

8. The instructor should determine the operating speed. 

9. Never reach acrpss the press while it is in operation. 

I ■ ' ^ A 

10, When finished with the press, it must be clean and all paper, eVuipment,and 
tools must be returned to proper storage. 



(A 
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Offset Printing Press 



Name 



Class 



Pate 



Grade 



Safety Quiz 

1 . The gears need not be covered while the press ss in 
operation. 

2. The machine must be stopped before misprinted or 
dropped jiaper is removed from the press. 

• ■ ■ • 

3^n al ad justments may be made while the machine is 
running. 

4. You should be alert to keeping others away from the 
press while it is in operation. 

5.. It is safe to reach across the press when it is operatihg. 



(Circle True or False) 

T F 
T F 

T F ( 

\ 

■ ■ \ 
T F 




V 
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FoT Safety — 



1 . Operate only with instructors permission and after you have received 
instruction. 

« ' . .. 

2. Remove jewelry, eliminate loose clothing, and c<?nfine long hair. 

3. Make sure all guards are in place and operating correctly* 

4. Always use proper eye protection. 

5. Make all adjustrh'ents to the table, fence, overarm and spindle with the power 
turned off. \ " 

o ' \ 

6. Disconnect from powder source when changing cutters or bits. 

\ ' " 

7. Check set up caref ullybefore starting operation to be sure cutter clears the table, 
fence and any fixtures. 

8. Be sure guard is in place before starting cut. 

9. Feed material against the direction of rotation when ever possible. 

10. When pin routing make sure pin or table insert is tight and the work piece is 
secure in the jig. 




MOTOR 



SPINDLE NOSE 
GUARD 

BIT OR CUTTER 
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SWITCH 
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Overarm Router, 



Name 1! : 

Class 

Date , . Grade 



Safety Quiz 



(Circle True or False) 



1 . When shapinn or routing a jogging motion will give a T F 
Smoother cut. ^ 

2. Special or custom jigs or fixtures are necessary for ; T F 
some ooorations. 

s 

3. The machine must be disconnected from the power j f 
source vvhon changing bits. 

4. The speed of this niachine is about 5 thousand RPM. T Fc 

5. Both hands should be used to more or control the work T F 
piece. 



I For Safety — 



I 



1 . Operate only with instructors permission and after you have received 
instruction. . 

2. Remove jewelry, eliminate loose clothing, and confine long hair. 

3. Make sure all guards are in place and operating correctly. 

4. Always use proper eye protection. 

1. Do not allow oil to come in contact with hoses or equipment, 

2. Gas bottles must be erect and secure at all times, 

3. Keep the cylinder caps on the bottles \A/hen not in use. - 

4. Protective goggles and spark-resistant clothing must be worn 
when welding.^ 

5. Confine all cuttmg and welding to the designated area in the shop, 

6. Do not weld galvanized metal without proper ventilation, 

7. Do not weld or cut on a^closed container without instructor's 
approval, 

8. The acetylene must never exceed 15 psi outlet pressure. 

9. Turn off torch valves when finished with equipment. 

10. Turn off gas and oxygen at tanks or stations at the end of class 
session. • 



OUTLET 

RRESSURE GAGE 

CYU1MDER 
PRESSURE 
GAGE 

ACETYLENE 
REGULATOR 



ADJUSTING SCREW 

^ ACETYLENE 
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ACETYLENE TORCH 
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Oxy-Acetylene Welder 



Name 
Class . 
Date - 



Grade 



Safety Quiz 

1 . Gas bottles may be laid on the floor when not In use. 

2. Clbsed containers are not hazardous to Weld or repair. 

3. The cylinder caps should be placed on all bottles when 
not in use. 

4. Eye protection must be worn for all welding, cutting 
and chipping operations. 

5. The equipment should not be wiped down with oily 
rags. • 

6. Acetylene pressure should be set at 20 psi. 



(Circle True or False) 

T F 
T F 
T F 




(Print the correct names) 
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For Safety 



: 1 . Operate only with instructors permission and after you have received 

instruction. . - 

■ ■■- • • ■ ; ^ 

2. Remove jewelry, eliminate loose clothing, jand-ctrnfine long hair. 
^ 3. Make sure all guards are in place and operating correctly. 
4. Always uSe proper eye protection. 

. 5. Chgriginq or ac^sting of the knife must'be done by the instructor only. 

6. All items other than the paper to be cut must be kept off the tables. 

7. ^ Both hands must be kept on the controls during the complete' clamping and 

• cutting cycle. ^ ^ 

8. Floor area around the machine and controls must be clear of trimmings. 

- 9. All adjustment of the machine, positive stops or guides must be made with the 
power off. 
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ERIC 



215 



s 



1 



-178- 

Paper Cutter 



Narr>e 
Class . 



Date. 



Grade 



Safety Quiz 



1. Since there are no chips involved, safety glasses 
are not required to operate this machine. 

2. The floor must be kept clean around the paper cutter. 

3. It IS alright to cut thin gage^etal on this machine. 

4. Stops or gages should ^e adjusted only when the 
machine is turned off. 

5. Hands should always be.kept clear of the clamp and'the 
cutter. • . 



(Circle True or False) 

T F 



T 

T 
T 



F 
F 
F 




i 



(Print -the correct names) 



For Safety — 



1. Operate only with instructors permission and after you have received 
instruction. 

' ■ ' * ^ 

2. Remove jewelry, eliminate loose clothing, and confine long hair. 

3. Mjake sure all guards are„in p^ace and operating correctly. 

4. Always use proper eye protection. ^ \ 

5. Be sure power is disconnected wiien making adjustment. 

6. Keep hands clear of drilling area.^ .o 

7. Be sure only one individual operates the unit. ' 

* •• • - . . " " ' ~ . 

8. Never touch the drill immediately following the drilling operation since it could 
be hot. • ' 





TREDLE 
FEED 
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Paper Drill 



Name . 
Class . 
Date-^ 



Grade 



Safety Quiz 



(CircliB True or False) 



1. Guides or positive Stops can be adjusted while the drill T F 
running. ' - 

2. When drilling paper the drill bit does not get hot. T F 

3. Only one person^ should opeate th^ unit at one time. T F 

T F 



4. Hands must be kept clear of the hold down and drilling 
area: 





Print the correct nsmes) 
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For Safety — 



1. Operate only with instructors permission and after you have received 
instruction. 

2. Remove jewelry, eliminate loose clothing, and confine long hair. 

3. Make sure all guards are in place and operating correctly. 

4. Always use proper eye protection. ^ 

5. Be sure to check all material for loose knots, nails and other foreign objects. 

6. Do not force stock through the planer. Keep hands off the material & let the 
^ power feed operate. 

7. Select the proper depth of cut and the rate of speed depending on the stock being 
planed. 

c 

8. Thin stock should be properly supported by a jig or back up board. Check with the 
instructor for minimum thickness and length. , '_ 

9. Never look directly into the throat of a planer at table level while it is running or in 
operation. 

t, 

10. Remove shavings or chips when the power is turned off. Keep hands away from 
chip guard and the point of operation. 

c 

1 1. Do not stand directly in front of the machine in line of possible kick back. 



CHIP GUARD 

, SWITCH 

DEPTH OF 
CUT GAGE 



CUTTER 

HEAD 

MOTOR' 



VARIABLE SPEED 
FEED ROLL 
CONTROL 




TABLE 

BED ROLL 
ADJUSTMENT 

LOWER WEDGE 

HANDWHEEL 
LOCK 

ELEVATING 
HANDWHEEL 



BASE 



Planer-Surfacer 



Name . 



Class 



Date. 



Grade 



Safety Quiz 

1 . There is no realminimum regarding thicknesst^r length 
of stock which can t:>e planed safely. 

< ■ . . 

2. Stock should be pulled through the planer by hand. 

3. You should never look into the throat area at table level. 

4. The power should be turned off while removing chips 
or shavings. 

5. A jig or other support is often needed for thin stock. 

6. The proper depth of cut and rate of speed is related to 
the material being planed, ^ 



(Circle True or False) 



T 
T 



F 

F i 

F 
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I For Safety — 



1. Operate only with instructors permission and after you have received 
instruction. 

2. Remove jewelry, eliminate loose clothing, and confine long hair. 

3. Make sure all guards are in place and operating correctly. 

4. Always use proper eye protection. 

5. All three of these machines operates with heating units — use with caution. 

6. Do not over heat — match heat/timecycle with material being used. 

7. Observe and stay clear of pinch points. 

8. Do not over pressure Injection Molder Ran. 



VACUUM FORMER 



rNJECTION 
MOLDER 



MOVABLE 
PLATEN 
ASSEMBLY 

TIMER-^ 
ELEVATING HANDLE 




LEAVER 
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THERMOSTAT 




CYLINDER 
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ROTARY MOLDER 



THERMOSTAT 
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DRIVE 
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MOLD CLAMP 
MOLD 

HEATER UNITS 
i~OVENlDOOR 
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Plastics Technology 



Name 



Class 



Date. 



Grade 



Safety Quiz 



(Circle True or False) 



I.^The injection molder can not be over pressurized. 



T , F 



2. The heat and time cycle should be matcheciwith the 
type of material. 



ft.'!' 



3. There are no pinch points on this type of equipment. 

4. The work piece is usually too hot to touch with bare 
- hands when formed or completed. 

IIMJECTION 
MOLDER 



VACUUM FORMER 




(Print the correct names) 
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ROTARY MOLDER 
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For Safety — 



1. Operate only with instructors permission and after you have received 
' instruction. ' 

2. Remove jewelry, eliminate loose clothing, and confine long hair, 

3. Make sure all guards are in place and operating correctly. 

4. Always use proper eye protection. 

5. Operate the press at a speed tha;i matches your ability to feed the paper. 

6. Apply ink to the ink plate prior to starting the press. 

7. Make sure the grippers are not in the way of the type form. 

8. Only one operator nt the press at a time. 

9. Keep your hands out of the press when creating an impression. 




INK RESERVOIR 



COUNTER 



TURN OFF LEVER 



PLATEN 



MOTOR 



FLY WHEEL 



pOMPOSITION ROLLER 
SAEETY SCREEN 
DELIVERY BOARD 



FEED BOARD 



BASE 



BRAKE 
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Platen Printing Press 



Name . 



Class 



Date. 



Grade 



Safety Quiz 



1 . Operate^he press at a speed that is safe for your ability 
level. 



(Circle True or False) 

T F 



2. Loose clothing or hair must be confined. 

3. The position of the gripper's Is not important. 

4. The ink plate may be inked while the r>ress is in 
operation. 



T 
T 
T 



F 
F 
F 



5. Three or four people can sucessf ully operate the platen 
press at the same time. 



Print the correct names) 




For Safety — 



1 . Operate only with instructors permission and after you have received 
instruction. 

2. Remove jewelry, eliminate loose clothing, and confine long hair. 

3. Make sure all guards are in place and operating correctly. 

4. Always use proper eye protection. 

5. Make all adjustments with the power off. 

6. Be sure the leaf guards are. operating properly and the blade will not extend 
beyond the table edge. 

7. When cross cutting hold the material securely against the fence. 

8. Always pull the blade through the work and return the cutter head behind the 
fence before Removing material or. starting the'next cut. 

9. - Make sure the blade guard and kickback fingers are properly adjusted before 

ripping, 

10. Always rip into the blade, never in the same direction as the rotation. 
1 1: Make sure the bfade has stopped before leaving the machine. 

ARM CLAMP ^ ■' ■ ^ * -J ^MITER SCALE 

HANDLE 



MITER LATCH 



COLUMN 

SAWDUST 
SPOUT 



FRIC 




BLADE GUARD 
FENCE 



ARM 

CUTTER HEAD 
ANTI-KICKBACK FINGERS 

ON-OFF SWITCH 

SELF ADJUSTING 
LEAF GUARDS 

TABLE 

ELEVATING - 
HANDLE 



s 
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Radial Arm Saw 



Name . 

Class - 

bate' — Grade 



SsfCty Quiz (Clrcle Ime or Falb«! 

^ ■ ■ 

1. Eye protection is not necessary except when ripping. T F 

2. The guard and kickback fingers must be in place when T F 
^ ripping. ' 

3. The saw blade rnay safely extend beyond the table. T F 

4. The blade should be installed so that in cross cut T ' F 
position the teeth at the bottom of the blade point away 
from the operator. 

5. When ripping, orie hand must hold the materia! and the 
other hand operate the saw. 

6. In cross cutting, the saw should be returned to the rear 
of the arm upon the completion of each cut. 



T . F 
T F 
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For Safety 



T. Operate only with instructors permission and after you have received 
instruction. 

,2* Remove jewelry, eliminate loose clothing, and confine long hair. 

3. Make sure all guards are in place and operating correctly. 

4. Always use proper eye protection. 

*- • ' » «. 

5. Make all adjustmems with the power off/ then rotate the motor by hand as a 

final check. , ' ^ 

6. Be sure hold down is pressing lightly on the work piece. 

7. The blade should be held firnhly in the chucks, be square with the table, and be 
properly supported by the guide assembly. 

8. Guide the material slowly through the machine with both hands, keeping fingers 

away from the cut line. ' 

' ■ ^ ' ■ ■ * 

9. Choose the correct blade and correct speed for the material to be cut, and for the- 
smaUest radius required.. 



LAMP 



UPPER PLUNGER 
ASSEMBLY 

GUIDE POST 



UPPER CHUCK 




4-STEP 
PULLEY 

MOTOR 
V-BELT 



3ELT AND PULLEY 
3UARD 



4-STEP 
PULLEY 



HOLD DOWN 
TABLE 

tABLE INSERT 
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Scroll Saw 



Name . 
Class . 



Date^ — : — ; Grade 



Safety Quiz (Circle True or False) 

1. If the blade pinches in the kerf you should just push harder. T F 

2. It is necessary to have the flat side of the stock tight against T F 
the table. 

3. Fingers should be kept away from the cutting line. T F 

4. The hold down should be 1 /1 6" from the work piece. T R 

5. After changing blades or making guide adjlistments the T F 
• machine should be rotated one full stroke by hand. 



For Safety — 
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1 . Operate only with instructors permission and after you have received 
instruction. 

2. Remove jewelry, eliminate loose clothing, and confine long hair. 

3. Make sure all guards are in place and operating correctly. 

4. Always use proper eye protection. 

5. Adjust, change rolls, set stops, and properly check or assemble 

before operating. , - 

6. Never bend," roll, crimp or bead metal which exceeds the capacity 
of the machine. 

* c 

7. Work with only one piece of metal at one time, never double 
thrckness or two pieces side by side. 

8. -Remove burrs from the metal before attempting to work it in ^ 
the machine. 

9. Keep hands away from clamps, jaws, rolls and other pinch points. 
10. .Do not force hit or drop-levers or handles. 

FRAME 



CLAMP BAR 
LEVEL 



CRANK SCREW 

THROAT 
HANDLE 




ROTARY MACHINE 

RELEASE HANDLE 
FIXED ROLLERS 
SLIP ROLL 



CRANK 



FOLDING 
BAR LEVER 



ADJUSTING 
SCREWS 
(BOTH SIDES) 




0) 



O 

5' 

(D 
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SLIP ROLL 
LEVER 



Slip roll forming 

MACHINE 
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Sheet Metal Machineis 



Name 



Class 
Date- 



Grade 



Safety Qubz 

1. The infeed rolls of a roll machine are dangerous to'the 
operator's- hands. 

2. Sheet metal machines can be damaged by overloading. 

3. Sharp, burrs and edges should be renioved before 
attempting to place in the machine. 

■ < 

4. Fingers must be kept clear of moving parts. 

5. Quarter inch mild steel stock can be formed on the 

sheet metal machine. - 

■ f. - . " 

6. If a handle jams it can be tapped lightly with a hammer. 



(Circle True or False) 

T F 

T F 

T F 

T F 

T F 

i f 




1 Int the comet namati 



For Safety — * 

1. Operate only with instructors permission and after you have received 
instruction/ ^ , 

2. Remove jewelry, eliminate loose clothing, and confine long hair, 
. . • .■/•.■ .' ■ ■ ^ 

3. IVIake sure all guards are in place and operating correctly. 

4. Always use proper aye protaetion. 

5. Utilize uhit only with proper exhaust ventilation system. 

6. Exercise ciautipn when handling fuel, filling fuel tank, wipe up all spillage. 
Inspent fuel system frequently for defects. 

8. Make sure all engines have proper lubrication and are mounted securly. 

caution while operating and after opeation. because engine will be hot. 



INSTRUMENT PANAL 
MERCURY COLUMN TORQUE GAGE 
FUEL FLOW ROTAMETER 
INCLINED MANOMETER 
ELECTRICAL TACHOMETER 
DYNOMETER LOAD CENTER 




9. Utilize/ 
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Small Engine Analyzer 



^fame. 



Class _L 
Date— ^ 



Grade 



Safety Quiz / 

1 . After testing the engine is usually too hot to touch. 

2. Tl?e oil level in the engine should be checked before 
testing. 

3. Since the engine runs only a short time exhaust 
' ventilation is not critical. 

4. Small amounts of spilled fuel are not really hazardous. 

* * ' . V,' ■■ ■■»■'*" ' ' « 

5. Jhe engine must be mounted securely. 



(Circis Tnj« or False) 

T F 

T ^. 

T F 

T F 
T F 




(Print the correct names} 
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For Safety 



V Operate only with inistructors jaermission and after you have received 
r instructiom . 

2. Reniove jewelry, eliminate loose clothing, and confine long hair. 

3. Make sure ail guards are in place and operating correctly. 

4. Alwayis use proper eye protection. ' 

5. Be sure and stand clear of the spindle nose in front of the spinning lathe, 
p. Do not touch a.spinning disc with your hand. 

7, The tool rest should !be no farther than 1 " away from the disc. 

\ ■ ' .. . ' . • ' , 

8 , Tool rest base, tool rest and fulcrum pin must be tight and secure. 

9. Use'the correct tool for the operation and slowly force material to match the 
forrning chuck. * ^ . 

10. Remove tool rest and pin when using steel wool or polishing. 



FORMING CHUCK 
SPINDLE NOSE 

HiEAD STOCK 



FULCRUM PIN 
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RAM 



TAIL STOCK 
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Spinning Lathe 



Name. 
Class , 



Date , , 1 Grade 



Safety Quiz 



(Circle True or False) 



1. There- is really no danger zone in front of a Spinning T F 
l^the. 

' ■ •. ' • 

2. The spinning disc or material should never be touched T F 
with the hands. 

3. 2" is the correct working distance between the tool rest T F 
and the disc. ' 

4. Eye safety protection is not necessary when spinning T F. 
since there are no chips. 

5. There is a correct tool for each of the various spinning T F 
operations. 



For Safety — 



1 V Operate only with instructors permission and after you have received 
instruction. 

2. Remove jewelry, eliminate loose clothing,, and confine long hair. 

3. ,Make sure all guards are in place and operating correctly. 

4. Always use proper eye protection. 

5. Check the machine and the setup before operating. If needed, get 
a helper. 

.6 Novel exceed the capacity of the machine; 

7. Use gloves when handeling large pieces of sheet metal, and 
remove obvious burrs from all pieces. 

o. Keep fingers at least 3" away from pressure bar— hold down- 
guard— and blade. 

9. Do not atempt to catch small pieces, allow them to fall to the floor. 

10.. Operate only from the front of the machine. 

1 1 . Keep area under and around the machine clean and feet out from 
under the foot pedal. 

HOLD-DOWN 
& GUARD 



EXTENSION 
ARMS 



BLADE 



ERIC 




BACK GAUGE 



FOOT PEDAL 



FOOT GUARD 
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Name. 




Squaring Shears 



Class 



Date. 



Grade 



Safety Quiz 

1 . Feed and operate from the treadle side of the machine 
only. 

2. it is permissible to let small pieces drop into a box as 
they are cut. 

3. Two students may operate the shear together. 

4. For some projects the guard can be removed. 

5. Gloves can be worn when operating this machine. 

6. Eye protection is not required. 



(Circle True or False) 

T 



T 
T 

T. 

» 

T- 




1 . Operate only with instructors permission and after you have received 
instruction. 

2. Remove jewelry, eliminate loose clothing, and confine long hair. 

3. Make sure all guards are in place and operating correctly. 

4. Always use proper eye protection. 

■■ ■ ■ . -0 

5. Be sure power is disconnected on electric driven units when loading or making 
adjustments. . 

6. Keep hands clear of stapling or stitching are. 

7. Do not exceed the capacity of the unit. . 

8. Be sure only one individual operates a unit. 



POINT OF 

OPERATtOlM 
GUARD- 



POSITIVE 
STOPS ^ 



MOTOR 



WIRE REEL 




WORK 
TABLE 

FRICTION 
CLUTCH 
AND BRAKE 



V-BELT DRIVE 
WITH GUARD 



OPERATING 
TREADLE 



ERIC 



STICHER 



HEAD 

ADJUSTMENT 
CRANK 

WORK TABLE 



BASE 



TREDLE 
OR 
POWER 
FOOT 

23'j^WITCH 



HEAD 




THROAT 



PEDESTAL 



FEET 



STAPLER 
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Staplier and Stitcher 



Name. 



Class 



Date. 



Grade 



Safety Quiz 

1 . Work of any thickness can be stapled or stitched. 

2; Only one person should operate the unit at one time. 

3. Minor adjustments can be made with the machine 
idling under power. 

4., Hands must be kept clear of the stapeling or stitching 
area. 



(Circlo True or False) 

T F 
T F 
T F 




(Print tti9 correct names) 
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For Safety — 



1. -Operate only with instructors permission and after you have received 
instructiqn. 

2. Remove jewelry, eliminate loose clothing, and confine long hair. 

3. Make sure all guards are in place and operating correctly. 

4. Always use proper eye protection. 

5. Additional protective welding clothing, including a helmet, long sleeve jacket, and 
gloves must be worn to prevent burns from ultraviolet and infra red rays emitted 
while arc welding. ^ 

6. The helmet used for TIG or MIG welding should be equipped with a minimum 
number twelve density shade. 

7. Be certain that the welder eqiuipped with a high frequency stabilizing unit is 
installed, maintained, and used according to the recommendations of both the 
manufacturer and the Federal Communication Commission. 

8. Never touch the tungsten electrode or MIG wire while the welder is turned on. It 
is electrically "hot" and can cause a serious shock. 

9. Never use the high frequency when performing shield rpetal arc (stick electrode) 
welding. 



WIRE REEL 

V IRE FEEDER 
(MIG) 

WIRE 



7? 



FLOW METER 
& REGULATOR 



CONTROL SYSTEM 



ELECTRODE 

am) . 





INERT GAS 
SUPPLY - 



i 



GROUNP 



ERIC 



COOLANT 
SYSTEM 
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O 

3 

1 

a 



MIG - METAL INERT GAS 
TIG - TUNGSTEN INERT GAS 



s 



TIG & MIG Weldei 



Name. 



Class 



Date. 



Grade 



Safety Quiz 



1. High frequency welding units are manufactured 
according to guidelines established by the Federal 
Corhmunications Commission. 



(Circle True or Fuls*) 

T F 



2. It is okay to do Tig or Mig welding without a welding 
helmet. 



T F 



3^ You can be shocked by touching the Tungsten 
electrode while the Tig welder is turned on. 

4. The high frequency switcii must be turned off while 
performing regular arc welding. 

5. Both metal-arc welding and gas shielded arc welding, 
give off ultra violet and infrared radiation which can 
burn unprotected skin. 



T F 



^'Prlnt the correct names) 

ERIC 
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For Safety — 



1 . Operate only with instructors permission and after you have received 
instruction. 

2. Remove jewelry, eliminate loose clothing, and confine long hair. 

3. Make sure all guards are in place and operating correctly. 

4. Always use proper eye protection. 

5. Be sure switch is in off position before adjusting depth of cut, 
table tilt, or checking cutters. 

6. The guard must be clearr and slide freely before beginning the 
operation. Do not clamp in the up position. 

7. Always use push stick or a push block when plan ing small 
material. 

8. Continue moving the work piece past the cutterhead until it is 
resting against the rear fence. 

9. Do not brush chips or dust away from the point of operation until 
the machine has come to a full stop. 



BELT AND 
PULLEY GUARD 



LAMP 

ATTACHMENT 



ERIC 
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CUTTERHEAD 
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Uniplane 



Name, 



Class 



Date. 



Grade 



Safety Quiz 



1. the guard should be clamped in position to clear the 
work piece. 

2. Loose cutters will give a rough cut but are not 
detrimental to safety. 

3. The work piece should be moved through the machine 
to the rear fence before removing. 

4. The machine must come to a full stop before it is safe to 
leave the work area. 

5. All adjustments should be made with the power off. 

6. A lamp attachment contributes to safety. 



(Circle true or Falsa) 

T F 



T 
T 



F 
F 




For Safety — 



1. Operate only with instructors permission and after you have received 
instruction. 

2. Remove jewelry, eliminate loose clothing, and confine long hair. 

3. Make sure ail guards are in place and operating correctly. 
Always use proper eye protection. 

5. ^ake all adjustments with the power off. 

6. BeWe cutter is tightly held in the collet and material is securely held by a vise, 
clamps, or magnetic chuck. 

7. Check sj^indle rotation, speed, depth of cut and all power feed adjustments 
before starting the cut. 

8. Keep hands ^yay from the cutter. Remove chips with a brush after the machine 
is turned off . ^ 



9. Once a cutting p^s made do not back out or return to the starting position 
without proper clearance. ' . 



0. Remain with the machine for the duration of the cut. 



LONGITUDINAL 
FEED HANDWHEEL 



KNEE LIFT SCREW 



ERIC 



;a*^HEAD 



HAND FEED 
LEVER 




Name 
Class . 
Date.: 



Grade ^ 
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ertical Milling Machine 



Safety Quiz 

1. If a brush is used it is safe to remov^xhip whll^the 
machine is running. 

) 

2- All adjustments have to be made with ^he power 
turned off . 

3. If machine is running slow eye protection is not 
-necessary. 

4. You can back out of a cut at any time without raising 
the quill or moving the table. 

5. The work piece must be securely fastened to the table 
before begining the cut. 



(Circle True or False) 

oT F 



(Print the correct nemes) 
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For Safety — 



4 - 

1 . Operate only with instructors permission and after you have received 
instruction. 

2. Remove jewelry, eliminate loose clothing, and confine long, hair. 

3. Make sure all guards are in place ^nd operating correctly. 

4. Always use prop^^ye protection. 

5. Work must be balanced and securely heldljetween centers dr mounted on a face 
plate. 

6. Rotate spindle by hand to check clearance before starting the lathe. 

7. Make sure safety shield is lowered. 

8. 'Tool rest must be 1 /8" from the work piece and adjusted to the proper lieight 
for the tooi being used. 

9. Be sure the lathe is running at the proper speed for the operation. 

10. Remove the tool rest and base^r support before sanding or polishing. 

ft • ' ■ 

11. Make sure lathe cutting tools are sharp and use the correct tool for the ' 
operation. 
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SPINDLE 

HAND WHEEL 



HEADSTOCK 
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Wood Lathe 



]lass 



)ate. 



Grade 



Safety Quiz 

. V ■ .. . ■ 

1. The speed of the machine is not important for safe 
operation. 

2. A space of 1 " is safe between the tool rest and the 
work. 

3. Eye protection is not necessary during operation. 

4. Dull tools may be used for a roughing operation. 

5. The tool rest should b® removed while sandinJ. 

6. It is ^fe to turn work that is not balanced. 

7. Long sleeves may be worn while operating the lathe. 

8. The cutting tools should be held loosely 




(Circle True or False) 

T 



T 
T 
T 
T 
T 
T 



For Safety — 

1 . Operate only with rn^tructors permission and after you have received 
instruction. 

2. Remove jewelry, eliminate loose clothing, and confine long hair. 

3. Make sure all guards are in place and operating correctly. 

4. Always use proper eye protection. ° 

5. All adjustments for cutter heighth and fence position should be made with the 
power off. ^ 

6. Guards and hold downs should be checked for proper operation. 

7. Choose the correct cutter and collars for the operajon, . * 

.8. Expose only the amount of cutter necessary to do the job. Use additional 
fixtures if necessary. " 

9. Always use a starting pin for free hand shaping . 

10. Use the smallest table insert possible. 

11. Use three wing-one piece cutters when ever possible. 

12. Brush away dust and chips only when the machine is stopped. 
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Wood Shaper 



Name, 



Class 



Dme. 



Grade 



Safety Quiz 



1. In most cases guards and hold downs only get In the 
way. 

2. ' Often special or custom fixtures must be made to do a 
job safely. 



(Circle True or False) 

T F 



3. A starting pin is not necessary. 

4. The largest table insert should always be usbd. 

5. A brush should be used to brush away chips when the 
machine is running. 

6. Three wing cutters are safer than a cutter head. 



T F 
T F 



ERIC 




(Print the correct names) 
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SAFETY RULES FOR PORTABLE ELECTRIC HArvJD TOOLS 

. y . " ■ 

1. ^ Instructor permission nnust be obtained before using portable electric tools, 

2. Be sure that the switch is in the '-off ' position before you "plug" in the '! 
electric cord; /' j 

3. Eye protection nnust be worn when operating all portable electric tools. 

4. The switch on each equipment handle should be the constant pressure 

(dead-man) type.. That is, when pressure is released, power is shut off. 

*■ , ■ ' ' ' ' ' ' 

5. Be sure that equipment is properly grounded - do hot use in wet areas. 

6. Oo not wear loose qr baggy clothing that could be caught in revolving parts. 

7. Befor^ starting, be sure that you have a good footing and that your work 
area is free of obstacles.' 

8. The electric cord should be inspected for breaks, or exposed wires before 
using. 

9. Excessive pressure while operating portable electric tools may damage 
_the tool and cause an accident. 

10. All work should be properly secured before applying the tool . 

11. Guards should be inspected before starting, to see that they function 
properly. 

12., When portable electric saws are used, care must be taken to avoid cutting 
through the power supply and extension cords. 

13. When porfeble electric saws are used, the student must avoid ''over- 
reaching" whea completing a cut. Work should be positioned and "secured 
In a manner that allows the tool operator to "walk through" the cut safely. 

14. Stock must be positioned and secured, in a manner that allows cutting 
without binding of the saw blade of portable circular and bayonet-type 
saws. 

15. Disconnect the cord plug from the power outlet before making any adjust- . 
ments or replacing a blade or cutter. 

16. If an extension cord must be used, make sure it is 12 gauge wire or 
heavier for lengths up to 100 feet and 10 gauge or heavier for lengths up 
to 150 feet. < ■ - 
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17. ' Never run a portable electric tool where there is danger of explosion 

or fire due to the presence of naptha, gasoline, benzene or other 
^ inflannnnable substance. 



18 Keep your fingers away from blades or cutters. 
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For Safety — 



1. Operate only with instructors permission and after you have received 
instruction. 

2. Remove jewelry, eliminate loose clothing, and confine long hair.- 

3. Make sure all guards are in place and operating correctly. 

4. Always use proper eye protection. 

5. Be sure throttle is in the off position before connecting to air 
supply. 

6. Always use impact type sockets designed for use^with power 
equipment. 

7. Make sure work is secure or held with clamps or tightly in a vise. 

8. Set torque control for correct tightness before starting the job. 

9. Be sure both hands are free to properly operate an impact tool. 
Maintain balance and firm footing at all times. 

0. Always use the tool \n short bursts of power. 

1 : Quick change coupling should be a end of hose whip, not at the tool. 

2. Always disconnect the tool when not in actual use. 



NOSE GUARD 
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Portable Air Impact Wrench 



Name _— \ 

Class ^ 

Date Grade 



Safety Quiz 



(Circle True or False) 



1. It is safe to operate the impact wrench with one hand if T F 
the bolt or nut is not too tight. 

2. Since there are no chips, eye protection is not T F 
necessary. 

3. The sockets used niust be designed for impact T F 
wrenches. Regular sockets are not adequate. 

4. The tool should be disconnected from the air line at the T F 
end of the hose whip, not at the tool. 

5. The impact wrench must be disconnected when not in T F 
actual use. ^ 

6. Short bursts of power should always be used to operate T F 
the tool. „ 



For Safety — 



1. Operate only with instructors permission and after you have received 
instruction. 

2. Remove jewelry, eliminate loose clothing, and confine long hair. 

3. Make sure all guards are in place and operating correctly. 

4. Always use proper eye protection. 

5. Make sure the blade is the correct type for the material and that it is tightly 
clamped in the chuck. 

6. Be sure the switch is off before connecting to the power source. 

7. Use vise or clamps to securely hold material to be cut. 

8. Keep cutting pressure constant, do not force the bjade into the work. 

9. Always keep the base tightly against the material being cut. 

10. Do not set the saw down on the bench until it has stopped. 

1 1 . If the blade is in the tool be s' -e and lay the tool on its' side. 
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Bayonet Saw 



4ame 



^lass 



)ate 



Grade . 



Safety Quiz 



(Circle True or False) 



1 . Any blade will safely cut any kind of material. 

2. Material should be held securily before starting to cut. 

3. Cutting pressure should be constant without forcing 
the blade into the work. 

4. The base should always be flat against the work, even 
when the saw is tilted. 

3. The saw can be stored using the blade and the rear of 
the base for support. 

3. The housing and handle should be kept free of grease, 
chips and dust. 



T F 
T F 

\ 
\ 

\ 
\ 

T F 



T F 



T F 
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int the correct names) 



For Safety — 

1 . Operate only with instructors permission and after you have received 
instruction. 

2. Remove jewelry, eliminate loose clothing, and confine long hair. 

3. Make^ sure all guards are in place and operating correctly. 

4. Always use proper eye protection. 

5. Ch^xk to see if belt is in good condition, tracking properly, and is the correct grit 
size for the job. 

6. Be sure switch is off before connecting to power source. 

7. Start Sander above work; let rear of belt touch f irsft then level the took Do not tilt 
sideways. ^ 

8. Sand in direction of grain moving back and forth over a large area. Do not pause 
in one spot. 

9. Keep electrical cord and dust bag away from working area. 

1 0. Lift sander off the work and wait until it has stopped before placing on the bench. 
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ADJUSTMENT 



DUST BAG 



TRIGGER SWITCH 



HANDLE 
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Portable Belt Sander 



Name : 

Class : 

Date' . Grade 



Safety Quiz 



(Circle True or i ,■ 



1. Proper belt is not a real factor in safe queration. T F 



2. The Sander should be resting flat on the work piece„ T F 

when starting. 

3.. If a firm grip is maintained on both handles it is not T F 

critical to remove jewelry. 

4. There is a relation between selecting the correct belt for T F 
the job and safety. 

5. The too! should never be tilted or allowed to pause in. one T F 
spot. 



I 



For Safety — 



1. Operate only with instructors perrtiission and after you have received 
instruction. 

2. Remove jewelry, elimin^e 5oose clothing, and confine long hair 

3. Make sure all guards are In place and operating correctly. 

4. Always use proper eye protec'jon. 

6 Before connecting to the power source be sure the switch is in the off position. 

7. Make sure back up pad and disc are securely fastened to'the tool Unpluq the 
Sander when changing discs. 

8. Do not allow the edge of the disc to touch the edge of the stock. 

9. Stand clear of the spark line or spark area, 

10. Sand or finish with a stroking motion; do not pagse in one spot. 

11. Set grinder or sander on back or on rubber stand when not in use and disconnect 
from power source. 



RUBBER STAND 



XILIARY HANDLE 



f^CK UP PAD 



BRUSH CAP STRAIN RELIEVER 




TRIGGER SWITCH 



ABRASIVE DISC 
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Name. 



Portable DSsc Sander 

i 



Class 



fate : Grade 



Safety Quiz 



(Circle True or False) 



1 . The sparks caused by grinding or sanding are warm but T F 
not dangerous. 

2. In order to remove material fast it is safe to grhid T F 
steady in one spot. 

G 

3. It is advisable to wear protective clothing while using T F 
this tool. ' 

4. A fast rolling action takes place when the edge of the T F 
disc touches the edge of the stock which can throw the 

grinder or sander. 

5. The grinder or sander should be unplugged and set on T F 
its' back when not in use. 

■ '■ \ ^- , 



For Safety — 



1 . Operate only with instructors pernbsion and after you have received 
instruction. 

2. Reriove jewelry, eliminate loose dothing, and confine long hair, 

3. Make sure all guards are in place and operating correctly. 

4. Always use proper eye protection. 

5. Make sure that telescoping guard returns automatically to cover the blade after 
each cut. ... " 

6. Check the base. setting for the proper depth of cut.^ " ' 

7. Make sure the power cord is clear of the blade. 

8. Be sure the material you are cutting is adequately supported. 

9. Do not start the cut until the saw has reached full speed. 

10. Advance the saw slowly, straight through the work. Do not twist or turn the tool. 

1 1. if the saw blade binds or smokes, stop cutting immediately. 

12. The blade should be extended below ^the work until the blade Gullets clear 
the material. 

13. Do not set saw down until blade stops. 



TRIGGER SWITCH - 



3UARD LIFT- 
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Ppyable Electric Circular Saw 



Name . 
Class . 
Oate_ 



Grade . 



Safety Quiz 



1 . Permission should be obtain^ad before 
operating this machine. 

2. In certain cases the guard should be wedged so 
that it will not be operable. 

3. Eye protection Is not necessary when using this 
machine. 



(Circle True or* False) 

T F 



T F 



T F 



4. You should not set the saw down until 
Jt has completely ^topped. 

5. The saw blade should extend at least 1 
beyond the thickness of the material being cut. 

6. This saw can safely be used for cutting curves. 



T F 



T F 



T F 



ERIC 




(Rfint the correct names) 



For Safety — 



1 . Operate only with instructors permission and after you have received 
iristructibn. 



3. Make sure all guards are in place and operating correctly. 

4. Always use proper eye protection. 

5. "Unplug" the drill when changing bits 

6. Make sure switch is off and key removed before connecting to power source. 

7. Mark hole location with center punch (metal) or AWL (wood) before drilling. 

8. Be sure work is tightly clamped or secure before drilling. 

9. Drill with straight even steady pressure. 



2. Remove jewelry, eliminate loose clothing, and corfine long hair. 



CHUCK 



HOUSIN 




COOLING VENTS 

\^ -PISTOL GRIP 

\ HANDLE 



CORD STRAIN 
RELIEVER 



TRIGGER SWITCH 
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Portatile ilectric Drill 



Name . 



Class 



Date. 



Grade 



/ 



(Circle True or Fals4) 

T "f/ 



Safety Quiz 

1. Eye protection is not really necessary when drilling 
wood. 

2. The drill should be unplugged when changing bits. 

3. It is alright to carry the drill by the cord. 

c ■ 

4. Even steady pressure should be used when drilling. 

5. Work should be clamped while drilling. 



T /F 

T F 

/ • 

T F 

T F 




(Print the correct names) 



ERIC 
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For Safety — 

1. Operate only with instructors pernr^ission and after you have received 
Instruction. 

2. Remove jewelry, eliminate loose clothing, and confine long hair, 

3. Make sure all guards are in place and operating correctly, 

4. Always use proper eye protection. 

5. Be sure switch is in off position before connecting to the power 
source. 

6. Make sure abrasive sheet is in good condition and properly 
installed on the tool. 

• 7. Start the tool above the work, set it down evenly and move slowly 
over a wide pattern area. 

8. Lift the sander from the work before stopping the motor. . e 

9. Do not set the sander on the work bench until it has stopped 
running. \- 

10. Never lift or carry any portable electric tool by the power cord. 

■ < 

HANDLE I 




s 



Portable Electric Finishing Sander 



Name 

Class ] 1 '_ 

Date . Grade 

* 

Safety Quiz (Circle True or Fdlsc) 

1. Eye protection must be worn when using the sander. T. F 

2. The abrasive sheet can be loosely clamped yet still be T F 
be safe and efficient. 

3. The sander shpuld never be carried by the power cord. T F 

4. The tool should be turned on only after it is placed T F 
tightly on the material to be sanded. 

5. Lift the sander from the work before turning it off. T F 




For Safety — 
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1. Operate only with Instructors permission and after you have received 
instruction. 

2. Remove jewelry, eliminate loose clothing, and confine long hair. 

3. Make sure all guards are In place and operating correctly. 

4. Always use proper eye protection. 

5. Before connecting to the power source make sure the switch is in the off 
position. ' 

6. Make all adjustments with the plane disconnected from the power source. 

7. Place front shoe on the work piece, start motor, then more plane over work 
keepfng pressure and speed constant. 

8. Keep fence and the rear shoe tightly against the work piece until the cutter has 
cleared the work. 

9. Keep he ids on handle and motor housing, away from the cutter head. 
10. Be sure of clearance for the motor. >. 



CORD STRAIN 
RELIEVER 



TRIGGER 
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CHIP DEFLECTOR 
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Portable Electric Plane 



Name 
Class . 



Date Grade 



Safety Quiz 

1 . Since the cutter will not touch, \\ is rLtn^t to set the T 
plane on the bench while still running. 

2. The plane will cut deeper the more pressure is applied. T 

3. The plane should be disconnected before adjusting the T 
depth of cut or the fence. 

4. Eye protection is required when using a power plane. T 

5. The plane should be kept firmly against the work piece T 
until the cut is completed 



(Circle True or Fat^e) 



6. The chip deflector is of no res; safety value and can b' 
removed. 



For Safety 



1. Operate only with instructorr> permission and after you have received 
instruction. 

2. Remove jewelry, eliminate loose clothing, and confine long hair. 

3. Make sure all guards e in place and operating correctly^ 

4. Always use proper ey*? protection. 

5. Be sure switch is off beford inserting piqg into power source. 

6. Be sure collet chuck is ::';ht and bit is secure. 

7. Make sure work piece is ciamped or rigidly held and the area of router 
travel is free of obstructions. 

8. Hold router with both h,2;;ds and cu-rmg pressure should be constant. Do not 
force or jam into work. • 

9. Make a trial cut in a piec? <. f Sii^ii^.ir scrap material. 

10. Disconnect from power source vvben changing bits, making adjustments, or 
when router is not in use. 
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s Portable Electric Router 

Name . ■ 

Class ^ - 

Date _ Grade 

(Circle True or False) 

T F 

T F 
T F . 

T F 
T F 

T F 




Safety Quiz 

1. it is a good idea to mai<e a trial cut in a piece of scrap 
wood. 

2. A router should always be held with both hands. 

3. A jogging motion should be used when cutting to keep 
the bit cool. 

4. It is not necessary to clamp material being routed. 

5. The depth of cut may be safely adjusted without 
unplugging the tool. - 

6. The router is not really guarded. 



